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ON THE COVER 

H! giant metal-peeling machine, 

technically described as a 40-foot, 
open-throat planer, is used by Wyatt 
Metal & Boiler Works, Houston, Tex., 
mainly for beveling steel plate prior to 
welding. The operator rides a carriage 
that has a top speed of 45 feet per min- 
ute. When set to trim to a depth of 4g 
inch, and with the carriage traveling at 
15 feet a minute. The machine can re- 
move 34 cubic inches each minute from 
a 1%-inch plate of mild steel. When 
supplied with compressed air at 90 psi 
pressure, the 27 jacking cylinders can 
exert a clamping pressure of 270,000 
pounds. They are arranged in six banks 
of four units each, and one of three units, 
or any combination of groups, can be 


| operated to hold plates of varying sizes. 


The machine, which has an over-all 
length of 63 feet, was built by Baldwin- 
Lima-Hamilton Corporation. 
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ARADOXICALLY, compressed air, 

which feeds most fires, starves oil 
blazes. Socony-Vacuum Oil Company’s 
experiments may reduce future losses in 
the petroleum industry. Page 94. 

@ 

ESEARCH in low-temperature 

physics has heretofore been ham- 
pered because laboratories have had to 
build their own expensive gas-liquefac- 
tion apparatus to produce the cold re- 
quired. Now there is a self-contained 
refrigerator, the Collins helium cryostat, 
that reaches down within a fraction of a 
degree of absolute zero, minus 459°F. 
Page 98. 

a 
N OHIO a contractor won a race a- 
gainst time. Thanks to the speed 

made possible by air-operated tools, 
bridge-pier repairs were completed a 
few hours before the Muskingum River 
rose sharply. Page 108. 
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IL fires, which are generally feared 
()ens considered among the most 

difficult of all blazes to combat, 
can be conquered in a matter of seconds 
or minutes merely by agitating the burn- 
ing liquid with compressed air. That 
is the conclusion drawn from tests con- 
ducted recently by Socony-Vacuum Oil 
Company, Inc. 

This simple method will not quench 
all oil fires. For it to be successful the 
oil must, first, be confined in a tank 
or other container that will make it 
possible to stir the whole mass and, 
second, have a flash (ignition) point 
higher than the temperature of the at- 
mosphere. But even when the latter 
condition is not met, agitation will sub- 
due a blaze to the point where it can 
be readily extinguished by conventional 
means. 

Compressed air as a means of fight- 
ing fire is therefore applicable to most 
tank farms and other storage facilities 
maintained by oil companies and also 
to similar installations in industrial 
plants that use large quantities of fuel 
oil or other liquid hydrocarbons. Of 
even greater importance, it can perhaps 
be used to protect oil tankers and barges 
by installing the necessary piping and 
a small compressor at moderate cost. 
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To understand why agitation quells 
or controls such a fire, assume that a 
tank of kerosene is ablaze. It is not 
the oil that burns but, rather, the vapor 
given off by it. In burning, the vapor 
heats a thin layer of the underlying 
liquid, and that creates more vapor to 
feed the flames. By introducing air 
beneath the surface, some of the cooler 
oil from a lower level is brought up by 
the well-known air-lift principle. Be- 
cause its temperature is below the flash 
point of kerosene, the supply of vapor 
to the combustion zone is shut off and 
the fire is soon starved out. If the top 
layer of oil were allowed to remain un- 
disturbed during the short time it takes 
to heat it to the flash point, the blaze 
would continue. However, the turbu- 
lence produced by the rising air changes 
the surface oil so often that it cannot 
do so. 

The theory behind these developments 
is not new, but until of late little was 
done to put it into practice. It has 
long been known, for instance, that the 
cooling effect of oil can be used to quench 
fires. In demonstrations during World 
War II, small incendiary bombs were 
ignited and then extinguished by sub- 
merging them in kerosene. It was also 
noted that the severity of a blaze is 


Air Tamas 
Unruly 
Oil Fires 


Remarkable Effect of Agitaij 
Shown by Socony-Vacuuy 
Oil Company Tests 


Cc. H. Vivian 


reduced when the oil is violently agitated 
by circulating it with a pump, and it 
is even possible in small-scale tests t0 
put out flames in this manner. How- 
ever, no one would advocate treating § 
an oil fire with oil; in any event, com- 
pressed air is much more effective. 
The Socony-Vacuum experiments wer? 
begun last November at the company’ 
Olean, N. Y., refinery and, so far #§ 
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i; known, were the first in America to 
be conducted on such a large scale. They 
dealt with hydrocarbon liquids of two 
kinds, and the objective was different 
in each case. In the first series, a tank 
of 100,000 gallons of flaming kerosene 
was extinguished several times, the com- 
| pressed air being introduced in a differ- 
ent way each time. Although only kero- 
gene was involved, the results would 
have been the same, it is contended, 
had the fluid been fuel oil, linseed oil, 
for any other oil that does not volatilize 
at atmospheric temperature. 

The second series had to do with crude 
oil, which is not in the same category 
as those just mentioned. It usually 
contains some gasoline, which vaporizes 
at atmospheric temperature and, con- 
sequently, cannot be put out by agi- 
tation, at least not until all its low- 


SUDDEN DEATH OF A 
KEROSENE FIRE 


The first picture shows a tank contain- 
ing 100,000 gallons of kerosene after it 
hac burned uncontrolled for 2% 
inutes. Five seconds after compressed 
air was introduced, the fire was out 
cond picture). Only 6!4 cubic feet 
«ir at 6 psi pressure was needed. 
© minutes later observers climbed to 
edge of the tank to look inside 

i picture). 
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flash-point fractions have burned. But 
the tests proved that the flames can be 
reduced sufficiently so that they can be 
easily extinguished with foam. It was al- 
so demonstrated that the injection of air 
will prevent boiling over of the oil, 
known as slop-over, which makes it hard 
to cope with crude-oil fires. 

Slop-over is caused by steam. Petro- 
leum asit comes from the wells often con- 
tains some moisture. When the oil is 
stored, the water, being heavier, sinks to 
the bottom. Ifa fire occurs and burns for 
a considerable period, a heat wave is 
gradually transmitted downward, even- 
tually reaching the water and convert- 
ing some of it into steam. Because 
crude oil is rather viscous, the steam 
cannot readily rise through it, so it ex- 
pands and pushes some of the oil over 
the top of the tank. If this water could 
be steamed out through the oil by agita- 
tion before it reaches the boil-over tem- 
perature, slop-over could be prevented. 

A noteworthy feature of the air-agi- 
tation technique is that it requires the 
addition of little special equipment in- 
sofar as tanks are concerned. The air 
can be pumped through lines with which 
they are normally provided for such 
purposes as drawing off water, steam- 
ing the bottoms to clean them, etc. The 


pipes are arranged so that any one line 
can be chosen to liberate the air either 
along the edge, at the center or at one 
or other of numerous points on the bot- 
tom. All that is necessary is to connect 
a compressor to a line leading to the 
tanks. Refineries and most other in- 
dustrial establishments where there is 
tank storage have a central source of 
compressed air, and many of the larger 
ones also station portable compressors 
near the tanks to supply air for oper- 
ating pneumatic tools and paint-spray 
guns employed in keeping them in re- 
pair. 

The kerosene used in the experiments 
had a flash point of 126°F and filled 
a 30x30-foot cylindrical tank to a depth 
of about 18 feet, or to within 7 feet of 
the top. One-inch air lines were at- 
tached to the larger lines of the tank 
system at a point about 140 feet from 
the test tank. The air was admitted 
through a 1-inch valve, and means were 
provided to record consumption and 
pressure. Although the pressure at the 
gauge was 6 to 10 psi, it was calcu- 
lated that the back pressure of the oil 
was such that there would be little posi- 
tive pressure at the release points. 

Four tests were made, the main dif- 
ference among them being the locations 





TEST NO.I 


31N. PIPE —o 


2 INCH 
SHELL FLANGE 


The sketches show the arrangement of the piping that was 
used to liberate compressed air in each of four tests. In all 
cases the pipes were located near the tank bottom. Storage 


of the air-admission points. In all cases 
the fire was permitted to burn unim- 
peded for from 14% to 24% minutes so 
that it could get a good start. Then 
compressed air was introduced. Thirty 
seconds was arbitrarily taken as the time 
it would take the air to travel the 140 
feet to the tank, allowance being made 
for the fact that it had to clear the line 
of liquid as it advanced. 

In the first test, air entered the tank 
through a pipe connection at the bot- 
tom edge normally used for drawing off 
water. The blaze was extinguished in 
30 seconds. The air rose vertically and 
created a swell or bulge on the surface 
close to the tank shell. From that area 
the cool subsurface kerosene that was 
being lifted up flowed across the tank 
to the opposite side. By the time the 
turbulence had spread over the whole 
surface, the fire was out. As air was 
being forced in at the rate of 50 cfm, 
it was evident that only about 25 cfm 
was used. 

In the second test, air was released 
through '%-inch holes spaced 2 feet apart 
in a 2-inch pipe extending centrally a- 
cross the tank bottom for a distance of 
30 feet. It was figured beforehand that 
the turbulence that would be required 
to extinguish the flames could be created 
by injecting air at 10 psi pressure at 
the rate of 55 cfm. Actually the fire 
was out in 35 seconds, so only about 
30 cubic feet of air was needed. The 
indications were that the fire had ceased 
burning by the time air was beginning 
to issue from the last of the perforations. 

In test No. 3, the air was introduced 
by aid of a spider that had been placed 
in the tank to serve as a steaming de- 
vice. In the form of latticework, it 
consisted of five paralleling, equidistant 
crosspieces of %4-inch pipe connected 
centrally to a 3-inch supply line run- 
ning perpendicular to them. Each trans- 
verse pipe was perforated with '4-inch 
holes spaced 12 inches apart. When 
air was admitted at 6% psi pressure 
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TEST NO.2 


TO | 
AIR SUPPLY 


3/16 IN. HOLES 


3/4 IN. DIA. 
PIPE 


3 IN. HEADER 








TO 
AIR SUPPLY 


HOW AIR WAS INTRODUCED 


and at the rate of 40 cfm, the fire was 
snuffed out in twenty seconds. Air con- 
sumption amounted to 14 cubic feet, 
and it was obvious that extinguishment 
occurred before all sections of the spider 
had been cleared of kerosene by the 
advancing air. 

In the fourth test, air was introduced 
through a 3-inch line terminating in an 
elbow turned down at the center of the 
tank bottom. The normal function of 
the line is to withdraw the stored prod- 
uct. In this instance, the result, accord- 
ing to the report, was “unbelievable,” 
but it was certified by several engineers 
who served as timers. Five seconds 
after the air reached the tank the blaze 
was out! 

Air was admitted at the rate of 75 
cfm and at 6 psi pressure, actual air 
consumption being computed at 6'4 cu- 
bic feet. The quick action obtained was 
attributed to the fact that the air formed 
a bulge of oil in the middle of the tank 
from which cool oil flowed in all di- 
rections to the perimeter. The maximum 
distance of travel was 15 feet. In con- 
sequence, it was concluded that most 
effective agitation is obtained by intro- 
ducing the air at the center. In this 
connection it became evident that if 
central injection were applied to a tank 
80 feet in diameter the turbulence would 
have to travel a maximum distance of 
40 feet, only 10 feet farther than in the 
first test, in which the flames were 
quenched in 30 seconds. 

In the second series of experiments, 
100,000 gallons of crude oil was ignited 
in-the 30x30-foot tank that had been 
used previously, and the piping was the 
same as before. Again, several tests 
were made under varying air-injection 
conditions, duplicating the earlier ones 
except that air was at no time admitted 
at the center of the tank. The air 
pressure was kept within the same range 
as before, but the volume introduced 
was higher: from 22 to 90 cfm. 

In all cases the air immediately re- 


TEST NO.3 


HOLES 1/8 IN. DIA. 
IN. CENTERS ON 


TEST NO.4 


ELBOW TURNED DOWN 


oF SiN. 
DISCHARGE LINE 





To —— 
AIR SUPPLY 


tanks at refineries or other plants that handle petroleum or 
its derivatives in large quantities are normally equipped 
with piping as illustrated. 


duced the flames, so much so in fact 
that, after the stairway on the side of 
the tank had been cooled with water 
from a hose, observers mounted the plat- 
form overlooking the interior to inspect 
conditions and take photographs. Some 
even leaned over the rail and looked 
straight down on the fire, which rose 
from the oil’s surface 7 feet below the 
top of the tank. Attempts were made to 
quench the blaze with two 30-pound dry- 


SLOP-OVER 


When moisture is present in burning 
oil, which is often the case with crude, 
it ordinarily goes to the bottom because 
of its greater weight. Slop-over occurs 
if a heat wave travels downward from 
the surface to the water zone and 
creates steam. Because the oil is vis- 
cous, the steam has difficulty in passing 
through it and frequently expands, 
pushing some of the liquid over the side 
of the tank. In the demonstration il- 
lustrated, a 55-gallon tank was used. 
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SUBDUED CRUDE.-OIL FIRE 


Although some of the more volatile fractions that vaporize at atmospheric tempera- 
ture were still burning, the turbulence set up by the churning air had reduced 
the flames to a height of about 12 inches when this picture was taken. Such a 
fire can be extinguished readily with foam. 


chemical extinguishers, but without suc- 
cess. 

Finally, after two hours, during which 
the fire was alternately kept burning 
freely and under the control of air agi- 
tation, a representative of the National 
Foam Company climbed the stairway 
and used a 1!4-inch mechanical nozzle 
to put the blaze out with foam. He 


applied only two pails of the liquid, 


which spread over the surface of the 
oil and smothered the flames in five 
The foam lay smoothly and 
showed no tendency to expand or boil 
over, although in demonstrations prior 
to the test, with crude oil in 55-gallon 
containers and without air agitation, it 
was found that even after a fire was ex- 
tinguished by placing a cover on the con- 
tainer there was an immediate and vio- 
lent slop-over reaction when foam was 
added. 

By using heat-detecting paint on the 
tank walls, the rate of travel of the heat 
wave was observed. It was known from 
previous experiments that a wave moves 
about 48 inches an hour in unagitated 
oil, which, in the last-mentioned case, 
would have meant a travel of 100 inches 
in the time that elapsed between igni- 
tion and extinguishment. The paint 
revealed, however, that there was no 
downward movement of the heat during 
agitation, and only about 4 inch during 
the period of preburning when the air 
was shut off. At the conclusion of the 
experiments the temperature of the crude 
was the same throughout, having risen 
from 50° to 83°F during the 2-hour burn. 

An interesting side light that has a 
bearing on the crude-oil tests is found 
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in a report written 24 years ago. Ap- 
parently, the fact that air is an effective 
means of preventing slop-over was dis- 
covered accidentally. When lightning 
struck near a Socony-Vacuum wooden- 
roofed 70,000-barrel tank of crude oil 
in 1928, efforts to extinguish the result- 
ant fire with the small quantity of foam 
powder that was available were unsuc- 
cessful. To save as much of the oil as 
possible, steps were taken to withdraw 


it through a line extending from the 
bottom of the tank. When the pipe 
became plugged, compressed air was 
turned in to clear it. A distinct lessen- 
ing of the flames’ intensity was noticed, 
so the air was left on. In the meantime, 
arrangements had been made to ship in 
a carload of foam. When it arrived 
the next morning and everything was 
ready to apply it, the air was shut off. 
Immediately the oil boiled over the sides 
of the tank, destroying hundreds of feet 
of hose and causing everyone to flee from” 
the danger zone. 

Impressed by what had happened, 
L. B. Van Leuven, on the oil company’s 
staff, obtained authority and funds to 
conduct some experiments. When these 
proved successful, he developed a spider 
arrangement of air piping for tank bot- 
toms. Apparently, the purpose for which 
he designed this network was somewhat 
lost sight of. Curiously, the report came 
to light while preparations were being 
made for the Olean tests. 

The experiments were initiated and 
directed by Joe L. Risinger, in charge 
of safety and fire protection for Socony- 
Vacuum. They were witnessed by more 
than 40 persons, including representa- 
tives of oil companies, firms that make 
fire-fighting equipment, and members 
of the Olean and Buffalo fire depart- 
ments. It is the intention of the com- 
pany to conduct further tests under 
varying conditions. Mr. Risinger has 
applied for a patent on the air-agitation 
system that will, if granted, be assigned 
to Socony-Vacuum. The latter has an- 
nounced that it will permit anyone to 
use the method without payment of 
royalty. 


TESTING THE THEORY 
Prior to the large-scale tests, the theory of extinguishment by means of agitation 
was proved by conducting a series of experiments with a pool of kerosene in an 
8-foot-diameter earthen pit. This picture shows the liquid being stirred with a 


gooseneck fog nozzle. 





Something 


New in 


Deep Freezers 


Scientists Attain Temperatures 
Close to Absolute Zero with 
Collins Helium Cryostat 


John Starr 


ATERIAL substances as we nor- 

Mi mally encounter them are char- 

acterized by the phenomenon 
known to physicists as “‘thermal chaos.”’ 
In other words, each comprises a myriad 
of rapidly rotating particles such as elec- 
trons, whose motions constitute heat 
energy. 

Take a piece of steel as an example: 
When at room temperature, it looks like 
the coldest and most motionless sub- 
stance imaginable. But if you heat it 
enough you can increase its thermal 
chaos to such an extent that it will 
oxidize and become a different substance 
in a matter of seconds. On the other 
hand, if you put it in an ordinary re- 
frigerator you can reduce thermal chaos 
so that the steel will not corrode for a 
comparatively long period, although it 
will eventually deteriorate. 

In theory, if a substance is cooled to 
a temperature of absolute zero, which 
is equivalent to minus 459°F, thermal 
chaos can be halted so that no chemical 
changes will take place. But that’s not 
as simple as it sounds. In fact, there is 
reason to believe that no substance can 
be cooled to absolute zero with available 
man-made equipment because the latter 
invariably necessitates some use of ther- 
mal energy. 

However, laboratory scientists have 
developed several refrigerators capable 
of creating temperatures that approach 
absolute zero, and one that misses it by 
only a fraction of a degree. This super 
deep-freeze box, technically known as a 
helium cryostat, was invented by Dr. 
S. C. Collins of the Massachusetts In- 
stitute of Technology in conjunction 
with one of his former students, Dr. 
Howard O. McMahon. It is manufac- 
tured by Arthur D. Little, Inc., of Cam- 
bridge, Mass. Doctor McMahon of the 
ADL staff and Doctor Collins, a con- 
sultant, were recently honored by the 
Franklin Institute, Philadelphia, Pa., 
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DRAWING OFF LIQUID HELIUM 
Liquefied helium can be drawn off through a tube that connects with a reservoir 
at the bottom of the dewar within the cabinet. The cryostat can produce 4 liters 
of liquid helium per hour if liquid nitrogen is used for precooling and only 2 liters 


if it is not used. 


for their contributions to low-tempera- 
ture physics. 

The first research in the low-tempera- 
ture field provided knowledge that paved 
the way for making artificial ice and 
later led to the household refrigerator, 
both highly important in improving our 
standard of living. However, the early 
investigators were not interested in pro- 
ducing cold but rather in finding out if 
all gases could be liquefied. They began 
by liquefying ammonia in 1798, and that 
work became the basis for the commer- 
cial refrigeration industry which blos- 
somed in the latter part of the last cen- 
tury. 

Dry ice, or solid carbon dioxide, which 
we are apt to think of as a recent develop- 
ment, was produced in 1835, although 
no practical use for it could then be 
found. One after another the gases 
yielded to laboratory workers, but for a 
long time they could not liquefy three of 
the commonest of them: oxygen, hydro- 
gen and nitrogen. 

In their efforts to liquefy the trio, in- 
vestigators compressed them with all the 
equipment they had at hand, but squeeze 
as they would the gases remained ada- 
mant. Finally it was realized that no 
amount of pressure will liquefy a gas 
unless it is first cooled to its critical 


temperature, and the obstinate one 
soon yielded. From then on no gas was 
able to resist, although helium was not 
liquefied until 1908. 

With so many gases to work with, and 
each one producing its own degree of 
cold, industry can fit the refrigerant to 
the particular cooling application at 
hand. For example: in the plant of the 
Consolidated Vultee Aircraft Corpora- 
tion aluminum-alloy rivets are shrunk 
by chilling them with dry ice so that 
their shanks can be easily inserted into 
relatively small holes and then tightly 
wedged in them by expansion through 
room-temperature heat. Another ap- 
plication is found in the foundry of the 
Alloy Precision Casting Company. It 
consists in pouring liquid mercury into 4 
mold at room temperature, freezing the 
metal within the mold, and using the 
casting as a pattern to form a cavity ina f 
refractory material from which the mer- 
cury can be reclaimed at room temper f 
ture. It is fundamentally the same as the 
lost-wax or investment casting process 
(used in the manufacture of dentures and f 
small metal parts), except that mercury 
patterns serve in place of wax patterns 
to make intricate mold cavities. Th 
former are said to be superior becausé 
they retain their precise dimensions ané 
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are 1°90 percent reclaimable (wax is 
norm: ‘ly lost after it has served to make 
one p:ttern for one cavity). 

Helium serves as the refrigerant in the 
Collins helium cryostat because it is the 
only available gas that can attain a tem- 
perature in the neighborhood of absolute 
zero. Other gases also used as coolants in 
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refrigerators liquefy at temperatures 
ranging from about 20 to 200° above 
zero on the Kelvin (absolute-tempera- 
ture) scale. Helium liquefies at minus 
452°F, only 7° above absolute zero, and 
still lower temperatures are being a- 
chieved by auxiliary means. At present, 
0.0014°K seems to be the lowest yet 
reached by adiabatic demagnetization of 
paramagnetic salts. This process, for- 
merly practiced only in great centers of 
cryogenic research, is now finding wide- 
spread application. 

The purpose of the refrigerant in the 
Collins helium cryostat, or any mechan- 
ical refrigerator, is to cool other sub- 
stances by absorbing their heat energy 
after the refrigerant has undergone com- 
pression. The thermodynamic properties 
of helium are such that liquefaction is 
more difficult in its case than in that of 
any other gas. Joule-Thompson expan- 
sion produces no refrigerative effect re- 
gardless of initial pressure until prelim- 
inary cooling to minus 253°C (minus 


HOW IT WORKS 


The Collins helium cryostat utilizes he- 
lium as the refrigerant. The main steps 
in reducing the gas to a liquid are: com- 
pression by a 4-stage compressor that 
discharges at 225 psi pressure, thermal 
isolation of the cold end by means of a 
gas-to-gas heat exchanger, expanding 
gas through engines at intermediate 
points in the heat-exchange system to 
produce temperature differentials, and 
liquefaction by adiabatic expansion 
through a needle valve. The heart of 
the cryostat is the dewar shown in cut- 
away fashion at the left. It contains the 
heat exchanger, expansion engines, 
and liquid-helium reservoir. Following 
is the key to the numbers: 1, Outer 
vacuum shell; 2, inner vacuum shell; 
3, radiation shield; 4, auxiliary pre- 
cooling coil; 5, liquid draw-off tube; 6, 
partition plug; 7, auxiliary liquefier in- 
let; 8, No. 1 flange; 9, No. 2 flange; 10, 
No. 3 flange; 11, stuffing boxes; 12, pis- 
ton and valve rods; 13, J-T valve knob; 
14, J-T valve body; 15, experimental- 
chamber opening; 16, compressed-he- 
lium inlet; 17, expanded-helium outlet; 
18, main heat exchanger; 19, J-T heat 
exchanger; 20, No.l expansion engine; 
21, No.1 charcoal pot; 22, No.2 expan- 
sion*engine; 23, No.2 charcoal pot; 
24, No.l charcoal-pot blowdown; 25, 
bulb of helium thermometer. Right, is 
an external view of the dewar showing 
the radiation shield, precooling coils 
land liquid-helium transfer tube. 


LOW PRESSURE HELIUM GAS RETURN (0.5 psig) 
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423°F) has been accomplished by some 
other means. In earlier liquefiers this was 
done by cascade systems using liquid 
nitrogen, liquid hydrogen, or both. Be- 
cause these auxiliary refrigerants were 
required and entailed extensive addition- 
al apparatus, the liquefaction of helium 
was a cumbersome and costly operation. 
The Collins cycle depends upon expan- 
sion engines at two successive tempera- 
ture levels, thereby eliminating auxiliary 
refrigerants. 

Reduced to its essentials, the process 
is one of compression, removal of the 
heat of compression by cooling with tap 
water, and thermal isolation of the cold 
end by gas-to-gas heat exchange. Tem- 
perature differentials at intermediate 
points in the heat-exchanger system 
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Front and rear views of the cabinet and control panel. The 
cabinet contains an experimental chamber that can be 


are produced by isentropic expansion 
through engines; and, finally, liquefac- 
tion is effected at the cold end by isen- 
thalpic expansion through a _ needle 
valve, where the temperature falls be- 
low the liquefaction point. Liquid heli- 
um is removed from the draw-off tube 
and put into an external dewar vessel— 
a simple operation. There is a return 
circuit within the cryostat that carries 
helium not liquefied, or helium that has 
evaporated, back to the first stage of the 
compressor. 

One of the difficulties that has trou- 
bled all workers in the low-temperature 
field is how to compress gas without 
contaminating it with oil vapor or hydro- 
carbons formed by the slow decomposi- 
tion of lubricating oil in the hot compres- 
sion space of the compressor. This source 
of contamination has been generally ac- 
cepted as a necessary evil that must be 
offset by passing the gas through suit- 
able purifiers following compression. 
The problem is a particularly acute one 
in the case of a liquefier in which helium 
is to be circulated continuously because 
of the impracticability of providing ad- 
equate purifiers that will permit ex- 
tended periods of operation. Thus it is 
highly desirable to prevent the forma- 
tion of oil vapor and decomposition prod- 
ucts in the compressor. 

After investigating and experimenting 
with compressors that function without 
oil, Arthur D. Little technologists came 


100 


CRYOSTAT CABINET 


to the conclusion that for their purpose 
they all had objectionable features which 
did not exist in the simpler types of oil- 
lubricated machines. This led them to 
try a common type of air compressor 
arranged for a two-to-one compression 
ratio so that compression temperatures 
would be low enough to avoid vaporiza- 
tion of certain of the special low vapor- 
pressure lubricants now available. Sub- 
sequent experience has proved that this 
combination of low-compression ratio 
and special low vapor-pressure oil avoids 
measurable contamination of the com- 
pressed gas by all except entrained drop- 
lets, which are easily removed by a filter- 
type separator. 

Despite a history that dates back 
more than 50 years, the science of cryo- 
genics (low-temperature physics) has 
many theoretical aspects that have not 
yet been satisfactorily investigated. 
However, enough is now known about 
low-temperature phenomena to justify 
some very optimistic predictions. It has 
already been discovered that metals with 
high electrical resistance such as mer- 
cury, tin, lead, aluminum, zinc, thallium, 
indium, tantalum, gallium, thorium, ti- 
tanium and cadmium become ‘“‘super- 
conductors”’ of electricity—are much su- 
perior to ordinary copper conductors— 
when they are chilled to temperatures 
a few degrees above absolute zero. Why? 
Because the atoms and molecules of 
these metals are closely clumped and 





held at any temperature down to about minus 457°F by 
circulating liquid helium around it in a closed circuit. 


aligned by low temperatures so that the 
current does not lose energy by having 
to “‘jump”’ through relatively large emp- 
ty spaces between the particles. 

Similarly, investigators at Rutgers 
University and California Institute of 
Technology have learned that some 
substances such as columbium nitride 
can rectify alternating current when 
they are properly chilled. This is of con- 
siderable significance, but as yet that 
compound cannot be considered a sub- 
stitute for selenium in making conven- 
tional rectifiers for electronic equipment 
for airplanes, sea-going vessels, tanks, 
communications, etc. 

In many circumstances, materials that 
have been helium-cooled will resume 
their normal physical characteristics at 
room temperature. But not always. 
Some substances such as vulcanized rub- 
ber crack or are permanently damaged 
by extremely low temperatures, while 
other compositions, including the nylon- 
plastic fibers now used in the manufac- 
ture of clothing, can be cold-treated to 
give them greatly increased strength at 
room temperature. Also, it is interest- 
ing to note that the reactions of some 
materials to both low and high tempera- 
tures are similar, if not identical. Mag- 
netized metals, for example, can be com- 
pletely demagnetized if cooled and there- 
fore used as screens against ‘magnetism. 

Collins helium cryostat and cryogenic 
research play a vital role in the current 
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devclopment of atomic-energy for many 
reavons, no doubt, that have not yet 
becn disclosed. However, it is a fairly 
well-known fact that hydrogen must be 
frozen if its particles are to be concen- 
trated enough to be of effective use in 
making bombs. Furthermore, there 
seems to bea likelihood that helium-chill- 
ing will greatly increase the longevity of 


LOW-TEMPERATURE SCALE 


Hypothetical thermometer of significant 
temperatures in physics plotted by log- 
arithmic scale to show the detail of the 
region close to absolute zero. The low- 
est notation for helium designates the 
“lambda”’ point at which the normally 
gaseous element becomes a semisolid 
or semiliquid, a condition described by 
physicists as a ‘fourth state of matter.” 
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certain radioactive chemical elements 
produced by nuclear fission. 

Most radisisotopes are extremely 
short-lived because their ruptured atoms 
rapidly disintegrate into basic energy 
particles or radiations. Radioactive zinc, 
for instance, can lose virtually all its 
energy in less than two hours. That is 
undesirable, because radioisotopes of all 
types could serve many practical pur- 
poses (in the treatment of cancer, the 
inspection of industrial products, etc.) 
if they could be transported from A- 
bomb plants at Oak Ridge, Tenn., and 
elsewhere to remote locations. However, 
that might not be economically feasible 
because of the difficulties involved in 
packaging liquid helium and radioiso- 
topes in hermetic containers. 

Current industrial interest in the he- 
lium cryostat is no doubt chiefly directed 
toward research in solid-state physics. 
It should be made clear, however, that 
other deep-freeze units on the market 
develop temperatures as low as minus 
120°F and are adequate for testing met- 
als, plastics, fabrics, ceramics and other 
materials for low-temperature applica- 
tion (the fabrication, for example, of 
parts for high-altitude aircraft and the 
manufacture of clothing to be worn by 
troops in Arctic regions), for the expan- 
sion fitting of metal parts and for other 
ordinary commercial cold-temperature 
work. Of them all, the Collins helium 
cryostat reaches the lowest temperature 
and is available for use where the others 
will not suffice. For the present, though, 
members of the Arthur D. Little organ- 
ization classify it definitely as a research 
tool and state that it is becoming of 
great value as such. It provides liquid 
helium simply, whereas the earlier proc- 


esses involve many difficulties and rather 
high pressures. 

Scientists have been particularly im- 
pressed by the low-temperature behav- 
ior of liquid helium which causes it to 
creep over the sides of a test tube or re- 
tainer, as well as by its power to conduct 
heat. Practical uses for these character- 
istics may not be found for another hun- 
dred years, but it is generally believed 
that the study of low-temperature he- 
lium will eventually explain many mys- 
teries of the universe. 

The first Collins helium cryostat was 
turned out in 1947, and since then 43 
units of that type have been put in serv- 
ice, nearly all in college or industrial re- 
search laboratories. As an indication of 
the kind of investigations being con- 
ducted by their aid, M.1.T. reports that 
it is looking into the electrical resistance 
of cold-worked copper, the use of com- 
mercial phosphor-bronze wire in resis- 
tance thermometers at liquid-helium 
temperatures, and the viscosity of liquid 
helium under pressure. During 1950 the 
school’s two cryostats made 92 “‘runs”’ 
totaling 543 hours and produced 1262 
liters (1333.5 quarts) of liquefied helium 
for 345 individual experiments. 

To sum up: The Collins helium cryo- 
stat is a specialized tool in the field of 
low-temperature technology. By mak- 
ing liquid helium available, it has en- 
abled laboratories to study cryogenic re- 
search in a relatively simple way and 
has led to a better basic understanding 
of metals, crystals, liquids and gases and 
of electrical resistance and induction. 
New knowledge is gained daily through 
cryogenics . . . a research frontier that 
will almost certainly be of greater prac- 
tical importance in the near future. 


CREEPING EFFECT 


The peculiar behavior of liquid helium intrigues and puzzles scientists. If a test 
tube is lowered into a reservoir of liquid helium at 2.19°K, the helium will climb 
into the vessel (A in drawing). If the test tube is then raised clear of it (B), the 
helium will creep out of the tube (see also picture at left showing drop on bottom 
of tube). The speed at which the liquid travels may be determined by timing its 
arrival at the top wire on the glass bulb (C). When light is directed on vessel D, 
helium entering the tube at the bottom will spurt out at the top. 
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Breathing Rubber Tubes 
Rid Planes of Ice 











| pa is a menace to the traveling 
public, including the man in the sky, 
for if his plane is not equipped to rid 
itself of the blanket as it forms it might 
become heavy enough to send it crash- 
ing to the ground. Different types of 
aircraft de-icers have been developed, 
and one that has stood up well in serv- 
ice for about twenty years was invented 
by Dr. W. C. Geer when vice-president 
in charge of research for The B. F. Good- 
rich Company. In the meantime it has 
been improved upon considerably and 
is now a standard servo-device of many 
makes of private, commercial, and U. S. 
Army and Navy planes. 

The de-icer is an integral part of the 
plane and is made of a sheet of stain- 
less steel to which is cemented a 2-ply 
layer of rubber provided with a series 
of inflatable cells or tubes of highly 
stretchable rubber-coated nylon. The 
tubes are arranged lengthwise between 
the plies to insure a smooth exterior 
surface. They are expanded with cool, 
low-pressure air in any desired sequence 
that is controlled by either a centrally 
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1- The first step in making a pneu- 
matic de-icer is to prepare the sheet 
of stainless steel that forms the base. 
Afte: it is polished with air-powered 
buffers it is coated by a spray gun 
with several layers of a conductive 
cement which removes any static 
electricity built up in the de-icer 
during flight. 

2- The bottom rubber ply, with an 
adhesive backing, is next rolled on 
to the metal. The rear worker at the 
left is pulling away the protective 
material that prevents the rolled rub- 
ber from sticking together, while the 
one at the right -is stenciling an as- 
sembly for the layout man. 

3- The worker pictured is making 
the tubes which are the core of the 
de-icing system. They are designed 
for a pressure of from 7 to 15 psi. 
4- After the tubes are laid out on the 
bottom ply they are rolled flat and 
the valves (far end) connecting them 
to the compressed-air lines are at- 
tached. 

5- All the Navy’s high-flying AD 
Skyraiders are equipped with the 
most improved form of de-icer sys- 
tem—-the Type 1l—of which the sec- 
tion shown is a part. It was devel- 
oped by Goodrich in co-operation 
with the Bureau of Aeronautics, the 
Navy and Douglas Aircraft engi- 
neers. The technician is timing the 
pulsations which have been stepped 
up considerably for more effective 
service by a reduction in tube diame- 
ter and an increase in air pressure. 
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located distributor valve or solenoid- 
operated valves. In the case of the 
standard 3-tube system, air is first ad- 
mitted to the center cell and then, as 
it undergoes deflation, the two outer 
tubes expand, the cycle taking place in 
a fixed time. The resultant pulsations 
crack the ice, freeing it and allowing 
the air stream to carry it away. There 
is usually an inactive period between 
cycles to permit more ice to form. 

The de-icing system is installed in sec- 
tions along the leading edges of both 
wings and tail and are connected to the 
air-supply take-off manifold by small- 
diameter nonkink hose lines. Only short 
corresponding sections on each wing 
function at a time so that any air dis- 
turbance caused by breathing tubes will 
be reduced to a minimum. They are 
attached to the plane by screws or Riv- 
nuts and are also bonded to the smooth- 
ly rubbed Cown edges by a special rub- 
ber cement. This is done to prevent 
“lift away’’ no matter at what speed the 
craft may be flying. 

Since the beginning of our defense 
program, Goodrich has greatly expanded 
its de-icer production facilities. Several 
thousand square feet of floor space and 
new equipment have been added to the 
department, and the working force has 
grown from 285 in January, 1950, to 
452. It is estimated that there will be 
550 on the payroll when output reaches 
its peak. 























PUTTING IN THE DIMPLES I 


Shown here are two types of air-operated squeezers with are 
integral die heaters controlled with precision by the elec- nest it 
tronic instruments in the rear. By combining pressure and baton 
heat, the metal is caused to flow to the desired contour in — 
a matter of seconds. pled 
count 
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Putting Dimples in 


Airplane Skins 


Air-operated Equipment Bevels 


Holes for Connector Heads 


Robert B. Stanton 


OLES in ferrous or nonferrous 
He= stampings that cannot be 
countersunk are usually dimpled 
or indented with special dies if the sur- 


faces of the parts must be perfectly 
smooth in areas assembled with counter- 


sunk rivets, bolts, etc. This is not a 
difficult task if the stampings are of the 
most ductile sheet metals. But some 
of the better grades of aluminum, mag- 
nesium, titanium, and steel alloys have 
an undesirable tendency to work-harden 
and crack when holes are dimpled in 
the conventional manner (with cold coin- 
ing dies). 

Tool engineers have therefore found 
it expedient to work out a pneumatic 
method of heat-forming dimples in the 
sheet-metal materials that are now being 
used to fabricate streamlined ‘“‘skins’’ 
for high-speed airplanes. Technieally 
known as ‘“flow-form dimpling,” it is 
being successfully applied on a produc- 
tion scale at Northrop Aircraft, Inc., 
Hawthorne, Calif. 
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In the flow-form process, the work 
is heated by means of electrical-resist- 
ance units that are integral with punch 
and die posts. Die temperatures at the 
beginning of each operation are relative- 
ly high, but are reduced to such an ex- 
tent by contact with the work that dies 
and sheet material have approximately 
the same temperatures at the end of 
each stroke. 

The heat transferred from the tools 
to the sheet depends on the area of the 
interface between the tools and sheet, 
the length of the contact period and the 
pressure with which contact is main- 
tained. Hence, the amount of heat that 
should be used in any given circumstance 
depends on the mass, thermal conduc- 
tivity, specific heat, mean-temperature 
rise, sheet thickness and the dimension 
of the hole to be dimpled. 

For example, with 75ST6 alloys, dim- 
pling temperatures range from 300° to 
375°F in accordance with the sheet thick- 
nesses and dimple diameters specified 


WHERE SMOOTH SKIN COUNTS 


Elevators for Northrop airplanes. Thanks 
to flow-form dimpling, their surfaces 
have no projecting rivet heads to re- 
duce flying efficiency. 


for different operations. Higher tem- 
peratures could be applied, if necessary, 
but would damage the materials if held 
for as long as twenty seconds. Dwell 
pressure and die temperatures are pre- 
determined by test for each fastener di- 
mension to be used in connection with 
varying thicknesses of different mate- 
rials. Then dwell time is ascertained 
much the same as in spot welding by 
Tempilac, millivolt, oscillograph and 
pull-test methods. 

No special preparations are necessary 
to ready a hole for flow-form dimpling. 
Dirt, paint, grease and other foreign 
matter do not ordinarily minimize the 
effectiveness of the new process, and in 
most cases there is no need’ of the kind 
of deburring operations ess2ntial with 
cold dimpling. 
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F -equently, two or more detail parts 
are dimpled simultaneously for perfect 
nesting, a condition that could not con- 
sistently be attained if they were dim- 
pled individually. Or, parts with sub- 
countersinks are temporarily assembled 
with sheet components so that dimples 
formed in the latter will be satisfactorily 
nested in the subcountersinks. This is 
of considerable importance where the 
gap between faying surfaces on an air- 
craft structure must be less than 5 per- 
cent of the thickness of the thinnest 
sheet in an assembly joint. 

More or less standard tools have been 
adapted to flow-form dimpling opera- 
tions performed with the aforementioned 
heating elements and coining dies. To 
be explicit: 

Where it is practical to bring the work 
to a machine, a stationary squeezer is 
utilized. It has a throat depth of 24 
inches and a throat opening of 8 inches. 

Where the work is not large enough 
to require a stationary squeezer but too 
large for a portable dimpler a pedestal 
squeezer serves the purpose. This unit 
has a 7-inch throat depth and a 2.5- 
inch throat opening. 

Portable squeezers are often used where 
it is impractical to take the work to 
a machine. These tools have throat 
depths ranging from 0.62 inch to 2 inches 
and throat openings of 0.62 to 1 inch. 

For inaccessible work that cannot be 
done by any of the machines mentioned, 
there is a manually operated thermo- 
bucking bar and rivet gun. Clearances 
necessary for this equipment are 2.5- 
inch diameter at the die and 4-inch dia- 
meter at a point 5 inches from the end 
of the die. The over-all length of the 
bucking bar is 8 inches. 








RANGE OF EQUIPMENT 


When the work is too large to be readily taken to the dimpler, portable tools 
such as those shown on the table are used. Smaller pieces are dimpled on either 
the semiportable unit or the stationary one at the right. 


All these tools are powered by air 
supplied by a centralized factory com- 
pressor and each has a thermotronic con- 
trol unit to regulate the time, temper- 
ature, and pressure of each dimpling 
operation. 

The integral heaters for the dies are 
rugged low-voltage elements which are 
chromeplated to retain heat and pre- 
vent corrosion. Their design is such 
that there is no danger of electrical shock 
to the tool operator, and each has a 
feature that compensates for any slight 


FOR PRECISE ASSEMBLY 
Where it is desired to match holes so that parts will mate precisely when put 
together, two or more thicknesses of metal are dimpled simultaneously for per- 
fect nesting. Some sections of the assembly pictured were prepared in that way. 


PRIL, 1952 


misalignment of the machine with which 
it is used. In the base of each die is a 
thermocouple that makes it impossible 
to overheat materials when the thermo- 
tronic controls are properly regulated. 

The form-flow dimpling dies them- 
selves are sturdy, flat-base, hard-chrome- 
plated units, and each is secured by a 
lock collar for production purposes to 
prevent the yoke misalignments that 
might be expected if retainer rings and 
set screws were used. A pair of these 
dies can be changed in less than two 
minutes, and the replacements are ready 
for service after an additional two min- 
utes of heating time. Extra-length and 
cutaway dies are provided to dimple hat 
sections, stringers, etc. 

Materials now being dimpled by North- 
rop in this manner have a maximum 
gauge thickness not exceeding 0.125 inch, 
but it is believed that sheets up to 0.25 
inch thick can be processed in the same 
general way. No changes in the usual 
methods of spacing rivet holes have as 
yet been specified through the intro- 
duction of flow-forming equipment, and 
in many cases assemblies have been spot 
welded prior to dimpling. 

The new process is not being applied 
where standard dimpling techniques have 
been satisfactory because it is a com- 
paratively slow-production method. How- 
ever, dimples may be flow formed much 
faster than by countersinking operations 
where material thicknesses are such that 
the use of countersinking equipment is 
optional. Tests to date indicate that 
where a given part can be dimpled with 
cold or hot dies, dimples made with the 
latter have 15 percent greater mechan- 
ical strength. 
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In the view at the right a ton of strip steel, wound on a com- 
partmented 40-inch-diameter reel, has been removed from the 
rewind arbor on its right and is being laid in a horizontal posi- 
tion by a dolly at the Cleveland, Ohio, factory of Tinnerman 
Products, Inc. After being lowered, it will be slid off the dolly 
onto an adjacent roller conveyor for delivery to the inspection 
department, where the various coils will be taken from the reel 
and strapped. Four men were formerly needed to lay the loaded 
dolly back; now the job is done by a 5-inch pneumatic cylinder, 
which is partly visible. Transfer of the reel to the dolly is ac- 
complished by an air-operated stripper. 


Cleaning of metal parts by wet blasting has been gaining favor 
because the work can be done rapidly and without destroying 
close tolerances. Many heat-treating shops have adopted the 
technique for descaling hardened parts of precision-built ma- 
chines. By using fine-mesh abrasives, as little as 0.0001 inch of 
surface material is removed and sharp corners and thin-wall 
sections are not damaged. Below is an action view of the Liqua- 
matte, a new wet-blast machine made by American Wheel- 
abrator & Equipment Company. It uses compressed air at 80 
to 100 psi pressure. 


The new M-135 military truck at the right, which is 
being produced for the Armed Forces by the Truck and 
Coach Division of General Motors Corporation, is an 
improved version of the same manufacturer’s 500,000 
“Army Workhorses” of World War II. The new model 
not only can travel 58 miles an hour on good highways 
when carrying a 10,000-pound load but, being provid- 
ed with ‘snorkel’ and sealing devices, can also run 
submerged in deep-fording operations. When moving 
in a stream, compressed air at a pressure of 3 psi is de- 
livered from two tanks to axles, transfer case, and 
transmission and engine compartments to keep the 
water out. 
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COMPRESSED AIR AT WORK 


Cores used in molds for making metal castings 
must in most cases have small vent holes to 
release gases that would otherwise cause a 
“‘blow”’ and do irreparable damage. If the 
cores are made with the vent holes in them, 
the latter may subsequently become clogged 
and fail to function. Such troubles can be 
avoided by putting the vent holes in after- 
wards, as illustrated above. This is done in a 
jiffy with a small Ingersoll-Rand air drill, 
which can also be used in the foundry for 
making holes for chill nails, cutting grooves 
and gutters in molds and for other jobs. 


Unwanted woody vegetation can now be con- 
trolled without resorting to muscular grub- 
bing. With portable pressure sprayers, like 
the one pictured at the left, killing chemicals 
such as 2, 4-D and 2, 4, 5-T can be applied to 
tree stumps and basal parts of growing brush 
during the dormant season with little ex- 
penditure in time and energy. Apparatus of 
this type is used widely by farmers, utility 
companies, highway-maintenance crews and 
others. The sprayer is operated with com- 
pressed air supplied by a built-in hand pump. 


PHOTO FROM THE DOW CHEMICAL COMPANY 
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WHEN NATURE CO-OPERATED 
The upper view shows the bridge at Zanesville during the poured into 10-foot-high forms to enlarge the base of the 
final stages of the surgery on its supports. The bases ofthe third pier. The operations were completed on December 1, 
two far piers had been rebuilt and their surrounding cof- and heavy rains followed. A few days later the river was the 
ferdams removed. In the foreground, concrete was being raging torrent pictured at the bottom. 
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WORK ON PIER BASE 


After an enclosing cofferdam had been built and un- 
watered, the old basal concrete was broken out with paving 
breakers and 6-foot grout holes were drilled with Jack- 
hamers (above). A new concrete base was then poured, the 
| mix being’ compacted with air-operated vibrators (right). 
Where the flared concrete collar joins the stone pier, a 
groove was cut with an Ingersoll-Rand chipping hammer 
(below) and the bond made watertight with Carey-Lastic. 


Air Tools Beat 


ITH a full complement of air- 

powered equipment to speed 

the job, the George E. Detzel 
Company rebuilt for a large eastern rail- 
road three concrete piers and one of the 
abutments of a 580-foot bridge at Zanes- 
ville, Ohio, beating threatened high wa- 
ter by the narrowest of margins. The 
project was begun on August 22, 1951, 
and completed on December 1. The 
next day the rising waters of the Mus- 
kingum River inundated the last of the 
four cofferdams involved in the under- 
taking. 

The steel span was originally support- 
ed by three stone piers, which were bad- 
ly damaged when the structure was 
washed out in the flood of 1913. When 
rebuilt, the bases of the piers were en- 
cased in concrete. Through the ensuing 
years the supports were eroded by the 
swift current of the Muskingum, and 
in 1951 it was decided that their foun- 
dations needed strengthening if railroad 
traffic was to be maintained on the busy 
line. When work was begun, it was 
d:scovered that a large part of the foot- 
irz of one of the piers had been washed 
aay, 

“he problem confronting the contrac- 
t- was that the three piers and the 
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Modern Equipment Helped 


Finish Bridge Repairs 


Before Rains Came 


William H. Gottlieb 


east abutment had to be repaired be- 
fore the usual rainy season raised the 
river level and made operations impos- 
sible. To meet this deadline, he put 
as much manpower and equipment on 
the job as could be employed efficiently. 
Once a cofferdam was pumped out, as 
many as 40 men were set to work on 
a 3-shift basis. Starting on the west- 
ernmost pier in relatively shallow water, 
they first constructed a sandbag coffer- 
dam around it and unwatered the area 
with air-driven Ingersoll-Rand No. 25 
sump pumps. Next, using paving break- 
ers of the same make, they removed 







High Water 


what remained of the concrete collar and 
dug a trench 3 feet wide and 4 feet deep 
around the entire perimeter of the pier 
to reach bed rock, which was then so- 
lidified by pressure grouting to an added 
depth of 4 feet. The grout holes were 
put down with pneumatic Jackhamers, 
which also served to drill 6-foot holes 
for a similar purpose into the stone pier 
in rows 3 feet apart and at intervals 
of 5 feet circumferentially. 

On September 1, after dowels and 
reinforcing steel had been put in posi- 
tion, 49 cubic yards of ready-mix con- 
crete was poured for the footing by 
means of a Pumpcrete machine. Forms 
10 feet high were then built on the foot- 
ing, and on September 17 a total of 
127% yards of concrete was placed for 
the collar at the rate of 15 yards per 
hour. That also was done by the Pump- 
crete machine, and two I-R Size IV vi- 
brators were used during the pouring 
operations to produce a strong, uniform 
mass, to promote hardening and to in- 
sure a firm bond between the concrete 
and the reinforcing steel. After a 2-day 
setting period and removal of the forms 
the concrete was sprayed with a curing 
compound. The collar slopes away from 
the stone pier, and at the joint between 
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the two materials a groove, 1 inch wide 
and 2 inches deep, was cut with air- 
powered chipping hammers and filled 
with Carey-Lastic. 

The collars were anchored to the piers 
by l-inch dowels which were inserted 
into the holes drilled in the stone dur- 
ing the grouting operations. The new 
concrete was reinforced with 34-inch ver- 
tical steel bars tied to steel dowels in 
the pressure-grouted rock bed. In ad- 
dition, two staggered rows of 34-inch 
deformed steel rods were placed hori- 
zontally, one 6 inches from each pier 
and the other 6 inches from the out- 
side face of the concrete. Footings and 
collars vary somewhat in size in accord- 
ance with the conditions of the water 
and the river bed. The eastern pier, 
the largest, is 50 feet long, 10 feet 9 
inches wide at the bottom, and tapers 
as it rises. It required a footing 10 feet 
deep on the upstream end, sloping to 
5 feet downstream. The collar extends 
to a point 12 feet above the river bed. 

For the midstream pier the contrac- 
tor had to build a 6-foot sandbag dam, 
which was unwatered by four air-pow- 
ered sump pumps and two 4-inch pumps 
driven by gasoline engines. The foot- 
ing, containing 109'4 yards of concrete, 
was poured on September 26 and the 
83-yard collar on October 3. 

The eastern pier stood in water as 
much as 12 feet deep and necessitated 
the construction of a wooden-framed 
cofferdam 100 feet long, 60 feet wide 
and 12 feet thick. Twenty-six carloads 
of material was required to fill the area 
between the inner and outer walls of the 
dam. From the worktrain on the bridge, 
it was washed down two chutes and 


SOURCE OF AIR 
This Ingersoll-Rand 600-cfm Gyro-Flo compressor furnished air at 110 psi pressure 
for operating the tools. From the left, the men shown are Victor Anderson, com- 
pressor operator; Ollie Privett, job superintendent; and Robert Morris, carpenter 


foreman. 


spread with water obtained from the 
river and raised to a height of 33 feet 
by an air-operated high-lift sump pump. 
At the same time pumps discharged wa- 
ter from the cofferdam. After the pre- 
paratory work, which was essentially the 
same as already described, the footing 
was placed on October 21 and the collar 
nine days later. A total of 224% cubic 
yards of concrete was needed for this 
pier. 

Operations on the east abutment were 
started on November 5 with the build- 
ing of a cofferdam, after which all loose 





BUILDING A COFFERDAM 
To enclose the easternmost pier, a wooden-framed cofferdam with double walls 
12 feet apart was constructed. Twenty-six carloads of earth was required to 
fill the intervening space, and was chuted down as shown here from railroad cars 


run on the bridge. 
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and disintegrated rock supporting the 
abutment was removed and the footing 
area excavated and cleaned out. It was 
found that the stones on which the seat 
rested had been eroded to a depth of 
2% feet. No sooner had the job of 
cleaning the excavation been completed 
when the river rose and washed out half 
the cofferdam. It was reconstructed and 
the area again cleaned out. 

As in the case of the piers, holes were 
drilled into the rock, heavy dowels and 
reinforcing steel placed, and forms built. 
On November 17 a footing of 82% yards 
was poured, and four days later, with 
the placing of a like amount, the con- 
crete work was finished. The entire 
project was completed on December 1. 
Heavy rains followed immediately, and 
the Muskingum rose rapidly, submerg- 
ing the last cofferdam. The contractor 
will probably be saved the expense of 
clearing it away. 

Air tools and air power played an im- 
portant part in the speed with which 
this urgent job was carried to conclu- 
sion. Besides the sump pumps for mov- 
ing fill and unwatering cofferdams, the 
vibrators for setting concrete, the pave- 
ment breakers for removing old concrete 
and stone and for trench digging, the 
Jackhamers for rock drilling and pres- 
sure grouting and the chipping hammers 
for cutting grooves, the George E. Detzel 
Company used air drills for wood boring 
in constructing the cofferdams and forms, 
a pneumatic grinder for dressing tools 
and making bolts, and Multi-Vane mo- 
tors, one for driving the grout mixer 
and another for the Gunite machine. 
Despite the fact that all were dependent 
upon a single I-R Gyro-Flo compressor 
delivering 600 cfm at 100 psi, the project 
was never starved for air. 
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) | EW applications for compressed 
air are being found continually 
in most branches of industry, and 

factories engaged in making plywood 

and veneers are no exception. The grow- 
ing use of pneumatic cylinders in such 
establishments is pointed out by John 

E. Hyler in an article in Southern Lum- 

berman published in Nashville, Tenn. 

In some plants air power is brought 
to bear in the first operation involved 
—that of getting logs into the building. 
From a storage pond, logs are hauled 
up a jack ladder through a trough and, 
upon reaching the top, are “‘kicked out’’ 
just as they are in many sawmills. The 
kicking mechanism is often actuated by 
compressed air through the medium of 
a pneumatic cylinder because the latter 
provides the reciprocating motion that 
is required. An accompanying illustra- 
tion shows the arrangement of a kicker 
of this type. The logs roll to the bottom 
of a ramp, and from there they are 
started on the journey that reduces them 
into thin sheets. 

Hoists or lifts powered by air cylin- 
ders are installed in some factories to 
handle whole logs or ‘‘bolts,’’ which are 
sections or blocks of logs cut in sizes to 
fit the available reduction machinery. 
Usually suspended from a monorail, 
crane, or other medium of transporta- 
tion, these units make it possible closely 
to control the hoisting height and are 
therefore well suited for bringing a log or 
bolt to the level necessary for accurately 
“dogging” it on centers in a rotary 
lathe, which literally peels off thin sheets 
a8 it revolves. In another setup, logs or 
holts are moved into cutting position 
from a runway at one side of the lathe 
by a mechanism that is operated by 
vneumatic and hydraulic cylinders. 
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Air cylinders are utilized extensively 
for imparting clamping and pressing 
motions in making up veneered assem- 
blies in whole or in part. Clamps vary in 
dimensions to meet different needs. 
Some with wide jaws are employed for 
“‘plying up”’ or veneering pieces that are 
relatively narrow. Work wider than 24 
inches and longer than 32 is normally 
handled in standard vertical presses. 
Pneumatic clamps are sometimes used 
to apply the pressure required in gluing 
sheets together. With that done, me- 
chanical retainer clamps are put on to 
hold the pressure until the glue has 
dried. One set of air clamps, which usual- 
ly includes two cylinders, can thus serve 
successive assemblies as fast as they can 
be handled. 

Pneumatic clamps are likewise a 
feature of some modern electronic 


storage pond. 


LOG KICKER 


Mechanism used at New Westminster, 
B.C., by Pacific Veneer Division of 
Canadian Forest Products Company to 
remove logs from a trough in which 
they are hauled up an incline from the 
When the mill is run- 
ning at capacity, the kicker operates 
several times a minute. It is actuated 
by a Nopak air cylinder made by Gal- 
land-Henning Manufacturing Company. 


HOW AIR POWER HELPS MAKE PLYWOOD 


presses of the batch type. In that case a 
bank of cylinders is tied in with the oper- 
ating cycle, which is largely automatic. 
One such press has a foot pedal to trip 
a solenoid valve that starts the cycle. A 
ram pushes the wood-and-glue sand- 
wiches between the press platens, where 
they are automatically centered at the 
end of the stroke. When fully extended, 
the ram releases a limit switch that re- 
verses its direction, causing it to return 
to the starting point. The ram also trips 
a solenoid valve by means of which the 
side-squeezing air cylinders and the de- 
scending press platen are brought into 
action. 

The high-frequency electric current 
that provides heat for setting the glue is 
regulated by a timer that can be ad- 
justed in accordance with the number 
and the thickness of the sheets to be 





SPECIAL PRESS 
One of many air-operated machines developed by the industry for imparting 
pressure. In this case power from two Hanna pneumatic cylinders is squeezing 
reinforcing tubing on to the edges of plywood panels in the Chicago plant of 


Woodall Industries. 
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PATCH-POCKET CUTTER 


In the head of this machine are several 
knives that cut surface defects from 
veneer panels so that they can be 
patched by inserting matching pieces. 
The “‘Nopak”’ cylinder at the top moves 
the cutter up and down. It is controlled 
by a foot valve, and the operator's hands 
are free to position the panels. 
































bound together. When the timer cuts 
off the current it also reverses the sole- 
noid valve that controls the application 
of the side and top pressure, thereby re- 
leasing the work. As the ram moves a 
panel into the press, the one just glued is 
pushed out ahead of it. After the opera- 
tor has depressed the foot pedal and set 
the cycle going he can devote his time 
to gluing and assembling the next panel. 

In all the squeezing operations it is 
possible, within the limits of the cylinder 
diameter and the air pressure available, 
to adjust the pressure as needed to a- 
chieve the best results. The pressure 
exerted per square inch decreases as the 
area to which it is applied increases. 
Some of the most effective glue joints are 
made with around 200 psi. With the 
press referred to, pressures up to 500 psi 
are obtained by using 9-inch cylinders 
and plant-line air at 80 psi. A pressure 
switch in the air-feed line leading to the 
bank of edge-squeezing cylinders is set 
to cut in the dielectric heater auto- 
matically when the pressure has reached 
a designated point. 

A pneumatic cylinder also actuates a 
plywood cutter, a knife that works at 
high speed to reduce moving sheets into 
pieces of specified size. Another machine 
carries a cutterhead with several blades 
and is used to cut defective areas out of 
plywood. The sheet to be repaired is laid 
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out flat on the table of the apparatus, 
and the cutterhead is brought down by 
the action of an air cylinder. The knives 
are controlled so as to cut through the 
top veneer only, leaving a bevel-edged 
pocket into which a patch of exactly the 
same size is inserted. The machine is 
started and stopped by a foot-operated 
air valve, which permits the attendant to 
use both hands in directing the cutters. 

In conclusion, the author points out 
that pneumatic cylinders are suitable 
for service most anywhere in a plant 
where pressure has to be applied, the 
number required depending upon the 
work in hand. “This being true,”’ he re- 
ports, ‘‘it is inevitable that air cylinders 
and valves would be applied to many 
different types of equipment, both stand- 
ard and out of the ordinary.” 


HE cost of reclaiming valuable met- 

al from weather stripping has, it is 
claimed, been cut more than 90 percent 
at the Sponge Rubber Products Com- 
pany of Shelton, Conn., which makes 
such stripping for automobile doors and 
trunks. Because of the difficulty in get- 
ting rubber to adhere to metal, rejections 
are heavy—from 20 to 30 percent. 

To salvage the metal strips, the dis- 
carded work was formerly soaked for 
several hours in a chemical solvent. This 
caused the rubber to swell and permitted 
it to be peeled off by hand. However, 
the solution was highly flammable and 
gave off toxic fumes so that constant 


Induction Heater Cuts Cost of Salvage Operation 


Mr. Hyler attributes the increa: ing 
utilization of air cylinders in plyw dod 
manufacture to the fact that ‘“‘n.ost 
plants are now equipped with good air 
compressors.”’ Like the egg-or-chic'.en. 
first controversy, it is difficult to say 
definitely whether compressors proniote 
the use of air or vice versa. It is true, 
though, that once a factory has air at its 
disposal, additional applications are con- 
tinually being found and can be taken 
advantage of if sufficient compressing 
capacity is available. Probably what has 
happened is that plywood makers, as 
more ways to use air profitably were 
developed, have bought machines that 
are larger and better built than their 
former ones and that the greater depend- 
ability of these units has led to a wider 
application of air power in their plants, 


vigilance had to be exercised and the 
men on the job safeguarded. In addi- 
tion, the chemicals cost approximately 
four to five thousand dollars a month 

By the present setup the rejects are 
placed ona conveyor belt, passed through 
an inductor coil connected to a General 
Electric 5-kw induction heater and 
stripped immediately by a gloved work- 
man. According to the company, the 
cost for power is approximately ten cents 
an hour, and with the heater running 
from six to seven hours it is possible for 
one man to process nearly 6000 strips. 
The equipment paid for itself the first 
month it was used. 





, ing 


a OS ae, 


AERIAL TRAMWAY IN KOREA 


The Army borrowed an idea from the mining industry and the skiing fraternity 
to supply transit facilities in a rugged section of Korea. Personnel of Company 
D, Third Engineers Construction Battalion, Ninth U. S. Corps, built this aerial 
cableway up a steep 1530-foot incline on the main line of resistance. The pic- 
ure shows a car arriving at the upper station. 
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According to Newsweek Mag- 

Russia azine, the Russians have 
oes It made another great “‘inven- 
Again tion.” This one is a “‘tricky 


new kind of harbor break- 

water.” It involves blowing compressed 
air into submerged perforated tubes, and 
the bubbles rising from them “are sup- 
posed to reduce the size of the waves.” 
This should interest Philip Brasher, 
who conceived, patented, and placed in 
successful operation several systems of 





this kind as long as 45 years ago. We 
first wrote up this development in 1907, 
and have published several articles on 
it since then. The longest of these, one 
that appeared in January, 1921, under 
the title Smashing Angry Seas with 
Bubbles of Compressed Air, established a 
record: through the years, more requests 
have been received for it than for any 
other article ever printed by us. We still 
get calls for it, but can furnish only 
photostats because our supply of that 
issue was exhausted long ago. 


* * * 


At the Degerfors steel works 


Kanthal in Sweden in 1916 Hans 
Thrives von Kantzow was attempt- 
on Heat’ ing to determine the car- 


bon content in a steel bath 
by measuring the electrical resistance. 
One day he forgot to remove from the 
furnace a piece of steel-aluminum alloy 
and the tongs with which it was han- 
dled. By the time he returned, the tongs 
had melted but the test bar was intact. 
This puzzled the young engineer, be- 
cause aluminum has a low melting point 
for a metal. He investigated and found 
that the addition of aluminum to steel 
not only improves its heat resistance 
but also increases its specific electrical 
resistivity. After further research, he 
applied in 1926 for patents covering a 
wide range of iron-aluminum alloys, with 
additions of other metals such as chro- 
mium and cobalt. 

In 1931, Kantzow began the commer- 
cial manufacture of Kanthal, which forms 
the glowing element in many automo- 
bile cigarette lighters, electric ranges and 
ciher appliances. The factory, which 
c'served its twentieth anniversary in 
ecember, now employs 900 persons and 
© oorts 90 percent of its output. To 


eae 
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This and That 


supply the American market, a small 
branch factory has been established in 
Connecticut. Kanthal, it is claimed, 
excels other alloys in withstanding high 
temperatures (up to 2462°F) and reach- 
ing them rapidly. 


* * * 


To the practical by-products 


Atomic resulting from atomic-ener- 
Energy gy research may be added a 
Notes new instrument for measur- 


ing the thickness and weight 
of sheets of paper, cardboard, plastic, 
textiles, metal foil, etc. The device is 
based on the fact that beta particles of 
radioactive substances are readily ab- 
sorbed by materials placed in their path. 
It operates on the comparative principle, 
that is the thickness of the material be- 
ing investigated is compared with that 
of a test sample of known thickness. The 
instrument, called the Beta-Comparator, 
is manufactured in Stockholm, Sweden, 
and is claimed to be accurate to within 1 
percent. Also from Sweden comes the 
announcement that specially developed 
neon and oxygen isotopes produced by 
the Department of Nuclear Research of 
the Swedish Nobel Institute are being 
sent to the United States to be bom- 
barded with rapid particles at the Cali- 
fornia Institute of Technology. They are 
making the journey embedded in sheets 
of silver which are, in turn, encased in 
vacuum containers. 


* * * 


For several years the 


Husbands Gebhardt Coal & Coke 
Will Go Company, of Erie, Pa., 
for This lost business because 


more and more people 
were turning from coal to gas or oil for 
heating their houses. Investigation dis- 
closed that the gaseous and liquid fuels 
were preferred because they eliminated 
the chore of disposing of ashes. It was 
plain that lost customers could be rewon 
and new ones gained only by devising 
some way by which coal-burning plants 
could be operated automatically. 

After four years of effort, Gebhardt 
has come up with a vacuum ash-disposal 
system that seems to provide the answer. 
From the stoker-fired furnace grate the 
ashes go either into a pit excavated in the 
floor or into a metal container that rests 
on the floor. Twin 3-inch tubes rise from 
the bottom of the storage receptacle to 
the ceiling and then run laterally to and 
through an outside wali at a point con- 
venient to a driveway. 

Every now and then the company 
sends around a truck equipped with a 
vacuum tank and a blower driven by 


power take-off from the vehicle’s engine. 
Hoses are used to connect the discharge 
and suction sides of the blower housing 
with the tube openings in the wall. 
When the blower is started, the air 
stream, which is powerful enough tocarry 
solids such as pieces of brick, quickly 
empties the ashes into the truck’s vacu- 
um tank and they are hauled away for 
disposal. 

The charge for this service is included 
in the cost of the coal, which the custom- 
er pays on delivery. One truck can 
take care of about 200 domestic furnace 
installations. Only a driver is required, 
and in most instances he does not have 
to enter the house. No dust is liberated 
at any time to permeate the house, and 
women like that. So far the system has 
been applied only in Erie, but the com- 
pany plans to extend its operations. 


* * * 


In slang, the term “hot 


This Hot air” generally has a deri- 
AirIs sive ring and denotes tire- 
Useful some talk of no great bene- 


fit to anyone. Real hot air, 
on the other hand, does important and at 
times indispensable work. Consider, for 
instance, its role in making pig iron, the 
basic material for the vast foundry and 
steel industries. In addition to charging 





a blast furnace with around 3.15 tons of 
solid materials (iron ore, coke, limestone) 
for each ton of iron produced, approxi- 
mately 3% tons of air, compressed to 20 
psi or higher and heated to 1100°F, is 
blown through it. In a recent month the 
nation’s blast furnaces turned out 6,197,- 
176 net tons of pig iron, a new high mark 
made by operating the stacks at 100.6 
percent of their theoretical capacity. As 
their contribution to this output, the 
blowers handled 21,690,116 tons of air. 


* * * 


Several oil-industry trade 


Air Aids journals have lately pub- 
Oil Well licized well-drilling opera- 
Drillers tions in which compressed 


air was substituted for drill- 
ing “‘mud”’ as a means of removing cut- 
tings from the hole, cooling the bit, and 
maintaining pressure to prevent blow- 
outs in case gas is struck unexpectedly. 
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The technique is similar to that used by 
seismograph crews of geophysical pros- 
pecting parties for drilling “shot holes’’ 
and was described in our January, 1951, 
issue. In the recent instances, however, 
the holes have been full-fledged oil wells 
reaching to depths exceeding 7000 feet, 
whereas the geologists’ holes normally 
go down only 100 to 200 feet. 

Air was used by the Penntex Oil Cor- 
poration to drill 922 feet of hole in Mar- 
tin County, Texas, and by the Wilshire 
Oil Company, Inc., to penetrate to a 
depth of 108 feet in Upton County, 
Texas. The first-mentioned well was 
abandoned when it failed to find oil, 
and work on the second one was nec- 
essarily suspended when the tools were 
lost in the hole. 

The experiments with air were under- 
taken because of the escape of drilling 
mud in the fractured and cavernous 
Sprayberry oil-bearing formation in west 
Texas. In a previous case, the Wil- 
shire Company succeeded in overcoming 


CTION replaced words at the an- 
nual sales meeting of the Rish 
Equipment Company, which sells heavy 
construction machinery through six 
branch offices in Virginia, West Virginia 
and Ohio. Instead of listening to con- 
ventional pep talks and engineering dis- 
cussions, the firm’s 80 officials and sales- 
men donned work clothes and spent four 
days operating the various machines 
they sell. 
Equipment worth approximately $250,- 
000 was assembled in an abandoned 
gravel pit at Richmond, Va., for the un- 
usual course of instruction. It ranged 
all the way from small pumps and air- 










LEARNING THE ROPES 


this loss by aerating the column of mud 
in the hole. Following this experience, 
natural gas was used successfully instead 
of mud in a well in the San Juan Basin 
of New Mexico. The results obtained 
led to the tests with air. 

Consideration was given to either nat- 
ural gas or LPG (liquefied petroleum 
gas) in the Penntex and Wilshire wells, 
but the volume of natural gas available 
was insufficient and facilities for han- 
dling large quantities of LPG were lack- 
ing. Air was therefore chosen. At the 
Martin County well, ten small 2-stage 
compressors delivered air at 100 psi pres- 
sure to three larger single-stage boosters 
that discharged it at pressures up to 
600 psi. After the initial stage of com- 
pression, the air was passed through an 
aftercooler. The installation provided 
1,000,000 to 1,500,000 cubic feet of air 
per day. 

At the Wilshire well three 500-cfm 
machines were substituted for the ten 
small units, and the average daily out- 


Salesmen Operate Machinery for Four Days 


powered tools to a 20-ton bulldozer, said 
to be the largest of its kind. All manu- 
facturers codperated by sending factory 
and fieldmen to serve as teachers and 
demonstrators, and a “faculty” of 44 
was on hand. 

The salesmen were routed out of their 
hotel each morning at 6:30 and trans- 
ported in buses to the gravel pit for an 
8-o’clock start. Each noon they ate a 
hot lunch in a tent on the premises. The 
equipment was divided into eight sec- 
tions and the “students” into eight 
groups each of which spent four hours in 
a section and changed to another one 
in the afternoon. Six Rish servicemen 


A late model Ingersoll-Rand Gyro-Flo diesel engine-driven 300-cfm portable 
compressor (above) furnished compressed air for operating rock drills and other 
tools. Blocks of rock were hauled in and the holes in them are evidence that 
the drills were kept busy. At the right, William Moir, Rish Company salesman 
at Lewisburg, W. Va., is shown getting some pointers in running an FM-3 wagon 


drill from R. C. Harris, Ingersoll-Rand representative. 





put was 900,000 cubic feet at 200 pgj 
pressure and 150°F temperature. n. 
couraged by the tests, Wilshire has or. 
dered a 200-hp, 2-stage compressor « ap- 
able of supplying daily approxima ely 
1,250,000 cubic feet at 380 psi. 

When conventional drilling fluic is 
used, it is sent down the hollow drill 
pipe, emerges from the bit, and then 
rises to the surface in the annular space 
between the drill pipe and the casing, 
With air the results seem to be better 
when this routing is reversed. 

An insurance company that was con- 
sulted before the experiments were be- 
gun reported that the risks run when 
drilling with air should be no graver 
than ‘when conventional methods are 
practiced. The operators decided that 
oil spray discharged from a well might 
offer the greatest danger. As a precau- 
tion against fire in such an event, flood- 
lights were erected to illuminate the 
working area and all lights on the drill 
rig were extinguished. 






















kept all machines functioning properly 

“Operation Field Experience,” as it 
was termed, was conceived and directed 
by H.D. Anderson, Rish vice-president 
who is known for his sales-training in- 
novations. In 1950 he chartered two 
buses and took his sales staff on a 2300- 
mile tour of the factories that make the 
equipment the men sell. As a result of 
this year’s school, he declared, they are 
bound to handle their work better, and 
added: ‘‘They developed a respect for 
skilled operators and found out what the 
machines are capable of doing. Now 
they can operate every machine they 
sell.” 
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OLD IDEA CROPS UP 

N CONNECTION with gas-turbine 

research, an old idea is being reéx- 
amined in several European countries. 
The economies that can be effected by 
obtaining compressed air for such a tur- 
bine from a hydraulic compressor has 
attracted the attention of several inves- 
tigators. 

Other than bellows, the hydraulic 
compressor was probably the first de- 
vice used to put air under pressure. In 
the form of the trompe, it compressed 
the blast for operating Catalan forges 
in the Middle Ages. A few large com- 
pressors based on the same principle 
were built in this country and Canada 
around the turn of the century, and it 
is reported that one of them is still in 
service. In such a system, it will be re- 
membered, water falling down a shaft 
entrains air, compresses it by the weight 
of the column, then releases it at the 
bottom where the shaft widens out into 
a cavern. The air trapped between the 
water level and the roof is piped to the 
surface for use, while the water rises 
through another shaft and flows away. 

A compressor of this type is highly 
efficient and economical, and gas-turbine 
designers would like to take advantage 
of these characteristics. Unfortunately, 
there are few places where there are am- 
ple water and suitable topographical 
conditions for constructing such a com- 
pressing plant at reasonable cost—much 
excavating being required. There are 
still fewer favorable sites where gas-tur- 
bine power could be applied to worth- 
while work. 

Even where suitable natural condi- 
tions prevail, it would still be necessary 
to have a water flow that would not 
fluctuate too widely, for the efficiency 
of the gas turbine is predicated on oper- 
ating at full load and drops off appreci- 
ably when the load decreases. Then too, 
it must be remembered that wherever a 
si,able volume of water can be put under 
a read it could be harnessed to produce 
power in an impulse turbine. In other 
words, the potentialities of falling water 
are not confined to compressing air. 
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Therefore it does not seem probable 
that there can be many satisfactory 
unions between the gas turbine and the 
hydraulic compressor. It is interesting, 
however, to note that the idea involves 
the linking of one of the oldest and one 
of the newest of man’s contrivances for 
producing power. 


TRANSITION IN CANADA 

HE development of petroleum and 

natural gas in the Province of Al- 
berta is exerting a great influence on the 
economic life of Canada as well as on the 
geographic distribution of its inhabi- 
tants. Although gas can and probably 
will be piped to large cities far away, it 
is not economical to transport it to 
thinly settled areas to the north. Never- 
theless, in these sections are mining 
enterprises of considerable magnitude 
that could profitably use natural gas as 
fuel. Since gas cannot be brought to 
them, they will most likely transfer some 
of their metallurgical operations to Al- 
berta. 

Last month’s issue told of a plant to 
be built by Sherritt-Gordon Mines Ltd. 
for leaching nickel-cobalt concentrate 
to be obtained from its new mine at 
Lynn Lake. At that time its location 
had not been fixed, but since then it has 
been announced that it will be Fort 
Saskatchewan, 11 miles from Edmoton. 
Though the site is hundreds of miles 
from the mine, it will be economical to 
ship the concentrate to cheap fuel. 

This is only one of many similar move- 
ments under consideration. Both Con- 
solidated Mining & Smelting Company, 
base-metal producer, and Eldorado Min- 
ing & Refining Company, crown-owned 
uranium producer, are contemplating 
transporting concentrates to Alberta 
from their far-north workings. The situ- 
ation in regard to the processing of 
metals is akin to that which made Pitts- 
burgh the center of steel manufacture. 
The city had fuel and was near major 
markets, so iron ore began moving there 
from the Mesabi range. 

Other industries than mining are be- 


ing attracted by Alberta’s gas. The 
Celanese Corporation of America is put- 
ting up a $50,000,000 factory near Ed- 
monton to produce cellulose acetate and 
various organic chemicals. Also, Cana- 
dian Industries Limited is preparing to 
erect a $13,000,000 plastics plant and 
Canadian Salt Company is getting ready 
to turn out 20 tons of chlorine and 24 
tons of caustic soda daily. The Edmon- 
ton area already has three oil refineries 
and there will be more. 

It is clear that Alberta, though far 
from Canada’s most populous sections, 
is to be the center of certain types of 
manufacture. In addition to oil and gas, 
the province has coal, but the output of 
this solid fuel declined by 500,000 tons 
in 1951, apparently because of the in- 
roads of gas and oil. Last year Alberta 
produced in excess of 40,000,000 barrels 
of oil, and more would have come from 
the ground if means for handling it had 
been available. As facilities for piping 
it eastward increase, output will rise. 

While industry is moving westward 
and southward, mining is steadily push- 
ing northward. Airplanes and geophys- 
ical prospecting have jointly helped 
miners edge into the land of permafrost. 
Mining costs are a little higher than far- 
ther south, but when large tonnages are 
involved they can be held to surprisingly 
reasonable levels. Even gold mining, 
which is struggling under the burden of 
a fixed price on its product that has not 
changed since 1933, is finding it possible 
to invade the North. The record holder 
now is Discovery Yellowknife, located 
52 air miles north of the town of Yellow- 
knife and 225 miles south of the Arctic 
Circle. 

If the trend continues, some intrepid 
prospector will one day drive a location 
stake close to the North Pole. And, if 
he can chop a hole through the thick 
ice, some fisherman may set up business 
there too, although we don’t know just 
what he might catch. In any event, 
more than 8,000,000 pounds of trout and 
whitefish taken from Great Slave Lake, 
north of the sixtieth parallel, was sent 
to American markets last year. 
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Hydraulic Hoisting of Ore 


F YOU are working a shaft mine with 

an underground water problem why 
not try to combine your lifting oper- 
ations by pumping out the water and 
ore together through a large-diameter 
pipe? Calumet & Hecla Consolidated 
Copper Company is doing just that ex- 
perimentally with some 2000 gpm of 
mine water and about 120 tons of zinc 
ore per hour at a Shullsburg, Wis., mine. 
The January, 1952, issue of Engineering 
& Mining Journal covers that test in 
a story written by Percy S. Gardner, 
Jr., who reported on a similar operation 
at Philipsburg, Mont., in the fall of 1950. 
But in the Montana case there was no 
excess water, and the hydraulic hoist 
had two pipes connecting the surface 
with the underground loading station— 
one to carry down the water that was 
needed to bring the ore to the surface 
in the other. 

At Shullsburg, a standard 10-inch pipe 
installed in a vertical-shaft compartment 
serves as the hoistway for the water, 
which is delivered by five pumps from 
as many underground sumps. The ore 
is fed into the line through a special 
loader consisting of an upper and a lower 
chamber, the latter being connected to 
the pipe at a point below the haulage 
level by a 30-inch opening halfway round 
the pipe. The ore is crushed under- 
ground to minus 4 inches preparatory 
to its 365-foot trip to the surface. How- 
ever, tabular pieces as much as 10 inches 
long, scrap pipe, sledge-hammer heads 
and other tramp material have been 


handled without clogging the system, 

Ultimate plans call for the use of a 
conveyor to dump the ore from the main 
haulageway into the loader, which js 
now being fed by hand in 1- or 2-ton 
batches. The material drops through 
a hopper into the upper chamber. When 
it is charged, a valve closes and water 
under pump pressure in the bottom 
chamber is admitted into the upper one 
through a by-pass, equalizing the pres. 
sure in both chambers. Then a valve 
between the two opens, thus permitting 
the material to pass by gravity into the 
lower chamber and thence into the hoist- 
ing pipe to be caught in the rising column 
of water, which goes to a dewaterizer 
by way of an overflow box. 

The experiments have proved that an 
increase of only 500 gpm (to 2500) in 
the flow will approximately double the 
ore-carrying capacity—boost it from 120 
to 240 tons an hour. No appreciable 
change was noted either in static pres- 
sure on the chambers or in pump power 
consumption when handling only water 
or water and ore combined. 

In the case of the Philipsburg mine, 
tests were made with vertical and in- 
clined hoisting systems. The former was 
found to be far more efficient because 
it took twice as much power to pump 
the ore upgrade, and wear on the pipes 
was appreciable. In view of the fact 
that these two installations are handling 
heavy ores satisfactorily, the method 
would seem to be suitable for hoisting 
ore, rock, or coal from underground. 


Air-Operated Crawler for Rodding Porous Conduits 


R PULLING small wires through 
conduits, commonly called rodding, 
the Commonwealth Edison Company, 
Chicago, IIll., is using a compressed-air 
“reciprocating engine’”’ that has solved 
a problem which confronted it in that 
area. The device features two air-oper- 
ated grips, one at each end, which cause 
it to crawl along, dragging with it an 
air-supply hose attached to the rear. 
When air is applied, one grip comes 
in contact with the duct wall and holds 
tight while the mole moves ahead. Next, 
it contracts, and the other grip opens, 
allowing the mechanism to advance an- 
other step. It’s a case of push and 
pull until the end of the conduit is 
reached. Then the crawler is removed 
and the wire is fastened to the hose and 
drawn through the duct as the hose is 
rewound on its reel. 

The work is frequently done by means 
of a rubber cup which, with the wire at- 
tached to it, is blown through with com- 
pressed air. This has a disadvantage in 
the Chicago district because the conduits 
used there are of precast concrete and 
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therefore not airtight. This is not a 
drawback in the case of the new method 
by which loss of pressure is avoided 
by carrying the air-supply line right 
along with the mechanism. It is said 
to go even through ducts partly filled 
with mud or sand. According to the 


engineer of the underground division of 
the company’s construction department, 
the compressed-air engine enables a crew 
of six men, including foreman and truck 
driver, to do 75 percent more work in 
a given time than a gang of nine could 
accomplish by hand rodding. 
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CRAWLER AT WORK 
Air supplied by the portable compressor pushes and pulls the rodding machine 


through the duct by alternately operating the rear and front grips. 


The metal 


hose in the manhole, left, protects the air line, which is fasténed to the crawler. 
When the latter reaches the opposite manhole it is detached from the air hose, 
to which the wire is then secured and drawn through the conduit by rewind- 
ing the hose on its reel on the compressor. 
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For intermittent or emergency use in 
industrial plants, mines, ships’ holds and 
other confined spaces, Mine Safety Ap- 
pliances Company has designed a port- 
able ventilator that will serve either as a 
blower or exhauster. The device, known 
as the Lamb Air-Mover, is in the shape 
of a horn with a belled base provided 
with a compressed-air or steam connec- 
tion. When air or steam is admitted, it 
flows through an annular orifice into the 
horn, where it expands at high velocity 
and draws along with it a large volume of 
outside or inside air. Simply by revers- 
ing the ventilator it will force fresh or 
cool air into a working area or exhaust 
contaminated air. Three models are a- 
vailable: No. 3 has a capacity of 800 
cfm with a line pressure of 90 psi; No. 6 
moves 3150 cfm, line pressure 70 psi; and 
No. 10 handles 5160 cfm, line pressure 
80 psi. They weigh 644, 31 and 47 
pounds, respectively. The unit shown is 
removing gas-laden air from an under- 
ground vault. 





For use in cold-storage warehouses and 
similar places where trucks are continu- 
ally moving about there is now available 
a lightweight swinging door that is said 
to absorb shock without damage and to 
possess high insulating properties. It is 
built of a rubber-impregnated fabric 
stretched over both sides of a frame of 
2-inch rubber tubing. Depending upon 
the size, it contains from 15 to 25 blad- 
ders arranged crosswise between spacers 
and inflated with air by the aid of pro- 
truding valves. The bladders serve to 
support the door and make it highly 
flexible. Hinges are attached to steel 
strips along one side, and a window can 
be set in the panel so truckmen can see 
whether or not the track is clear. The 
cushioned, resilient door is the product 
of Stic-Klip Manufacturing Company 
ard comes in single and double models of 
Vi.cying sizes. 





lope erosion has always presented 
more or less of a problem to contractors 
an’ highway engineers but may be less 
of a headache if the claims made by 
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Monsanto Chemical Company for its 
new soil-conditioning chemical Krilium 
are true. It was really compounded to 
increase agricultural production, but 
when tried on clay, an amorphous forma- 
tion, the investigators found that it be- 
came granular. Instead of absorbing 
water and baking into a tight crust that 
chokes plant roots, the latter have access 
to moisture and oxygen. Embankment 
grasses grow quickly, covering freshly 
seeded cut-and-fill slopes with a thick 
vegetation that stabilizes the soil. The 
chemical can be diluted in water and ap- 
plied by sprinkling or spread dry and 
harrowed into the ground. 





Ventilation in coal mines and tunnels 
can be improved and crumbling of roof 
and ribs minimized, it is claimed, by the 
application of a protective coating simi- 
lar to that used in moth-balling military 
equipment. R.M. Hollingshead Corpo- 
ration reports that it has compounded 
a vinylite resin-based solution which, if 
sprayed on cloth-covered temporary or 
permanent shaft stoppings, for example, 
will form a tight seal against moisture, 
gases and the loss of fresh air into a 
blocked shaft. The fluid is applied by 
standard pressure equipment and is said 
to be proof against mildew, highly re- 
sistant to acids and abrasion, and to sur- 
vive air shocks and normal abuse. It is 
also suitable for sealing permanent tile, 
brick, cinder- or concrete-block or ma- 
sonry stoppings. 





A new machine for automatically 
square trimming the flanges of drawn 
stampings has been designed and built 
by Model Trimmers, Inc., and features 
four 4-inch borizontal punch strokes 
each at an angle of 90° to the preceding 
one. The punch plate is driven by a 3- 
hp motor and does not function until the 
vertical ram is in firm contact with the 








clearance blocks. The ram is raised and 
lowered by a 10-inch pneumatic cylinder 
using air at 85 psi and serves only to hold 
the work during the horizontal strokes 
which, being accurately controlled as to 
alignment, make it possible to square 
trim contours, notches and tabs, pierce 
holes and slots, etc. The standard ma- 
chine has a closing stroke that can be 
varied from 6 inches to 3 inches by ad- 
justing pulldown rods and is suitable for 
shells up to 14 inches wide, 22 inches long 
and 3 inches or less in depth. Trimmers 
for deeper shells are made to order. The 
working cycle with the full 6-inch stroke 
is three seconds. Dies can be changed in 
from 15 to 30 minutes. 





For protection against machine-tool 
fires there is now being offered a pres- 
surized hand extinguisher that has re- 
cently been approved by Underwriters’ 
Laboratories. Called the Redi-Grip, it is 
made by Stop-Fire, Inc., in 1-, 24%4- and 





4-quart sizes and discharges a spray of 
chlorobromomethane that is said to work 
three times as fast as ordinary extin- 
guishers. Installed directly on an auto- 
matic screw machine by a mounting 
bracket within easy reach of the opera- 
ator, the 1-quart unit shown in use in the 
accompanying picture put out a mag- 
nesium-chip blaze in 1% seconds after it 
was brought into action, according to 
the company. The chemical is under a 
pressure of 150 psi, which is built up by 
attaching a connection from a shop air 
line to an intake fitting in the removable 
operating head. 





Shown on the next page is a revolving 
joint for making air or hydraulic line 
connections with high-speed rotating 
clutches, chucks, etc. Developed by 
Barco Manufacturing Company, it fea- 
tures chemically inert ‘‘V” seal rings of 
a new type that are said to have a low 
coefficient of friction, to be affected neg- 
ligibly by increases in pressure and to 
exhibit little tendency to score. It is suit- 
able for use at temperatures as high as 
425°F and speeds up to 1800 rpm, or 
more under certain conditions. The over- 
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1/2" ST'D. PIPE ROTATING SHAFT 
THREAD-— RIGHT OR LEFT HAND 
"14 NF-2 THRD 7 
- / 





CHEMICALLY INERT 
“v" TYPE SEAL RINGS 


{paw op 
=a 
all length of the joint is 69/4, inches with 
wide spacing between bearings and is 
connected by screwing its threaded steel 
shaft into the hub of the rotating ma- 
chine or part. It is obtainable with ei- 
ther right- or left-hand 1-inch 14 NF-2 
straight machine threads. A flexible hose 


connection is recommended at the sta- 
tionary end of the joint for a free-floating 
installation. 





Air bubbles are serving in place of 
sand in a lightweight concrete developed 
by the National Bureau of Standards. A 
detergent is added to water and cement, 
causing the batch to foam and to entrain 
finely divided air cells when mixed in 
conventional equipment. Up to 45 per- 
cent of the volume of the concrete may 
represent air space. 





Paint mixed with an insecticide pro- 
duced by Dianol Sales Corporation is 


said to be death to all flying and crawling 











Here is a Sauerman machine operating a 3 
cu. yd. Crescent scraper on a 700-ft. haul 
in a deep gravel pit. It produces 120 tons 
an hour to keep a big plant humming. 
Entirely operated by one man. 








We OPERATOR 
AN: 


EIR SCRAPER BUCKET 


HE hy 


SAUERMAN SCRAPER 


In a Sauerman Power Drag Scraper you 
find a profitable combination of digging 
power, haulage speed, song reach, simple 
operation and economical maintenance. 
It cuts costs to the bone on jobs of dig- 
ging and hauling earth or bulk materials 
distances from 100 ft. to 1,000 ft. or more. 
It gives years of service. 


A Sauerman machine is particularly use- 
ful where ground conditions are difficult. 
It gives good results on such diverse work 
as the digging of tightly packed gravel, 
movement of sticky clay, handling of 
waste material, bulk material stockpiling, 
removal of sludge from settling ponds 
and so forth. In digging from a high 
ary overcomes the hazards of caving 
walls. 


The operator of a Sauerman machine has 
finger-tip control of the entire operation. 
Automatic shifting of the tail end of the 
machine is provided where desired. Any 
workman is readily trained as an oper- 
ator. Power requirement is moderate. 


This picture shows a small Sauerman scrap- 
er ranging across a waste pile of coal 
screenings several acres in area and drag- 
ging the material down to a washery. 





Rope Haulage 
Equipment 
Specialists 
Since 1909 






548 S. Clinton St. 
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Installation and upkeep costs are sur- 
prisingly low. 


Write for the new 24-page Sauerman Scraper catalog 
and tell us about your material handling problems. 


SAUERMAN BROS., Inc. 


Chicago 7, Ill. 





insects but nontoxic to household pets 
and human beings. Mixed with all kinds 
of exterior and interior coatings, inclid- 
ing whitewash, the compound remains 
effective for the life of the paint, normal. 


‘ly four years, according to the maunu- 


facturer. Called Dianol, the product is 
being distributed through leading paint, 
hardware and other stores. 





For the manufacture as well as the 
final closure of large bags, pouches, 
liners and the like made of heat-sealing 
materials such as kraft or scrim-backed 
laminates, cellophane, pliofilm and foil, 
Pack-Rite Machines, a division of Techt- 
mann Industries, has developed a heavy- 
duty jaw heat sealer. The Jumbo is 
powered by a foot-controlled double- 
acting pneumatic cylinder which, with 
air at 60 to 100 psi, both opens and closes 
and exerts a uniform pressure of 19 to 
31% psi on two 38-inch-long flat, serrat- 
ed or grooved bars. Each of the latter has 
two heating elements with a combined 
wattage of 750, or a total of 1500 watts 





for the machine, which is provided with 
a dial thermostat to regulate the tem- 
perature within a range of 0 to 550°F. 
There are two models: one with and the 
other without a device that automatical- 
ly controls the sealing or dwell time. The 
former, which is illustrated, has an elec- 
tric foot switch that actuates a solenoid 
valve through which air is admitted to 
and exhausted from the cylinder within 
a set interval (0 to 30 seconds), depend- 
ing upon the thickness and properties of 
the material. 





Permanent, inset highway stripes are 
coming into vogue. One type, known as 
Perma-Line, is a thermoplastic material 
set in a groove cut to a depth of ¥% inch 
by a grinding machine designed for the 
purpose. The plastic inserts cost more 
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then painted lines, and for the present 
will perhaps be used mainly to mark 
traffic lanes at especially dangerous 
places and around schools and airports. 
It is claimed that the new material will 
wear as well as the pavement in which 
it is embedded. 





Record clerks working in a big U. S. 
Government warehouse in Chicago, IIl., 
wear miners’ headlamps powered by re- 
chargeable batteries. They provide am- 
ple light where it is needed and have 
saved the taxpayer $20,000—the cost 
of a new lighting system. 





Continuous cleaning and circulation of 
machine-tool coolants is made possible 
by a separator devised by Sundstrand 
Magnetic Products Company. The unit 
consists essentially of a permanent, cyl- 
indrical Alnico magnet that is turned 
slowly by a motor. Mounted over a 
trough that carries the spent coolant, it 
picks up the contained grindings and de- 
livers them to a scraper that deposits the 
solids in a container while the cleaned 
coolant flows back to the machine’s 
sump for recirculation. Including the 
container, which is a part of the separa- 
tor, the unit is 28x10 14x23 inches in size. 





Where static hydraulic pressure is re- 
quired for test purposes, the Madan Air- 
hydropump can be used to advantage, it 
is claimed, because it maintains the de- 
sired pressure indefinitely and without 
human effort. It consists essentially of a 
double-acting pneumatic cylinder and of 
a hydraulic cylinder which is attached to 
the piston of the air cylinder. A hollow, 
stationary ram ex- 
tends into the hy- 
draulic cylinder 
and is connected 
to the liquid inlet 
and delivery valves. 
The pumping ac- © 
tion results from 
the reciprocating 
movement of the 
piston and hydrau- 
lic cylinder, and as 
the area of the air 
piston is larger than 
that of the ram, the 
pressure in the hy- 
draulic cylinder is 
increased propor- 
tionately. The in- 
tensifier will oper- 
ate so long as the 
total load in the 
hydraulic cylinder is less than that in the 
air cylinder, but when the loads in both 
are equal then pressure is maintained 
(no air is used) until the balance is dis- 
turbed and the pump starts again. 
Valves are provided to reverse the direc- 

ion of the air piston at the end of each 
troke and to vary the air pressure upon 
vhich the output pressure of the inten- 
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rue VIGTAULIC METHOD oF purine 





EASIEST WAY TO MAKE ENDS MEET 






“VIC” | 
VICTAULIC | 


VIGTAULIC 


COMPANY OF AMERICA 
P.0.Box 509 « Elizabeth, N.J. 


(O) i itet-e- Jalen att-lal ome e Morris Ave 
Union, N. J 


Telephone: Elizabeth 4-214] 








TEES ... ELBOWS ... REDUCERS... 

the Victaulic Method features a complete line of 
modern, top efficiency, Full-Flow Fittings for 
use with world famous Victaulic Couplings! 


The Victaulic Method assures a complete, 
modern system of piping... fast, efficient 
hook-ups that simplify and streamline 
construction ...cut costs! Victaulic Couplings 
offer easy-to-install, leak-proof connections... 
a union at every joint ... assured trouble-free 
service under pressure or vacuum. Victaulic 
Full-Flow Fittings specially designed for use 
with Victaulic Couplings provide wide 
adaptability and complete versatility in 
construction. And to make the Victaulic Method 
complete—“Vic-Groover” Tools groove standard 
pipe easily and quickly ... provide handy, 
portable equipment for preparing pipe right 
on the job! 

Try the VICTAULIC METHOD on your next 
piping job. New construction... repairs... 
alterations—you'll find that the Victaulic Method 
is the easiest way to make ends meet! 


Write today for Victaulic Catalog and 
Engineering Manual No. 44-8B 


28th VICTAULIC YEAR 


California: Victaulic Inc., 727 W. 7th St., Los Angeles 14 
Canada: Victaulic Co. of Canada Ltd., 406 Hopewell Ave., Toronto 10 
Expert: Pipe Couplings, Inc., 30 Rockefeller Plaza, N.Y. 20, N. Y. 
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sifier depends. With air at from 5 to 00 
psi it is possible to obtain hydraulic p ‘es. 
sures ranging from 15 to 27,200 psi. Both 
single- and double-acting units with >ne 
and two rams, respectively, are a\ ail- 
able. The pump shown is of the for ner 
type. In addition to testing, Airhy:iro-. 
pumps have many other applications 
such as operating hydraulic jacks in 
pushing large-size fitted bolts into posi- 
> | tion in the assembly, for example, of 
- | built-up crankshafts and maintaining 
| | pressure through hydraulic rams on the 
rollers of mercerizing and similar ma- 
chines. 
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moving 225,000 cu. yds. 
of earth 





Research with gilsonite indicates that 
the hard and brittle black mineral can 
be used as an insulating material. It 
is said to rank with crushed cork in 
thermal nonconductivity. 








Adding neoprene latex to wood pulp has 
just before it is made into paper gives Sur 
the latter added wet strength, increases Th 


its chemical resistance and generally im- bean 
proves its physical properties, claims du yes 
Pont de Nemours & Company. nic 





Steel troughs built in overlapping sec- St 
tions to take care of expansion and con- 
traction make up a shaker conveyor of- | 


fered by Goodman Manufacturing Com- ‘i 

pany for transporting hot or abrasive aa 

casting up to materials such as mill scale, silicon car- no 
bide and sinter. col 

Ing 





300 yds. per hr., 
THIS P&H 





Something new in padlocks without 
key or dial system has been put on the wl 


market by Dawes Distributors, Cam- dis 
. . me 
DRAGLINE ae tea thenietty se 
Model 6-WAKD Super-Duty Diesel — six cylinders, paralleling wheels each of which has the 3 
HAS A 6%4-in. bore x 6'-in. stroke, 1197 cu. in. displacement 


same group of digits (1 to 9) on the rim, 
thus making a wide selection possible. 
It is designed to be used by itself or with 
a special 36-inch-long steel cable for m 
locking power machines, etc. ar 








®@ Silt, gumbo and muck! And 225,000 cu. yds. of it had to be moved— 
—for a revetment on the Missouri River. The Usona Construction Co. 
of St. Louis, Mo., lost no time in doing it. Their Waukesha Diesel 
powered 3-yd. P&H dragline stayed right with the job—20 hours 
a day, 5 days a week. Cave-ins were frequent; there was a lot of under- 
water digging—but the Waukesha Diesel kept on putting out the 
power, and the P & H averaged 200 cu. yds. an hour, sometimes cast- 
ing as high as 300 cu. yds. One good job deserves another—now this 
dragline is speeding up a levee job on the Mississippi River. As shown 
here on the Missouri job, with a 90-ft. boom and 3-yd. bucket, like 
all P & H 955-A draglines and shovels it has the 6-WAKD Waukesha 
Diesel, the engine noted for its snappy, fast recovery. That means 
more loads per minute! For its many unusual performance features, 
get Bulletin 1415. 169 








WAUKESHA MOTOR COMPANY ¢ WAUKESHA, WISCONSIN “Sorry to disturb ya, sir, but we’re 
New York ° Tulsa « Los Angeles movin’ the creek”’ 
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Books and Industrial 
Literature 
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A French compressed air data book, en- 
titled L’Air Comprime, has been compiled 
by Jean Lefevre and published by J.-B. 
Bailliere et Fils, 19, rue Hautefeuille, Paris, 
France. The 637-page work is a comprehen- 
sive treatise on the theoretical and practical 
aspects of the production and distribution 
of compressed air and should be of interest 
to both manufacturers of pneumatic equip- 
ment and users of compressed air. In the 
first section the author deals with the gen- 
eral principles of the compressibility of gases 
and their influence on the design of compres- 
sion machinery. Discussions of all types of 
compressors are included in the well-illus- 
trated text, which is written so as to be 
readily understandable by the average com- 
pressed-air user. 


For engineers and technicians who are 
confronted with problems relating to the 
measurement of liquid flow, T. H. Redding 
has written a book titled A Bibliographical 
Survey of Flow Through Orifices and Parallel- 
Throated Nozzles. The 196-page volume re- 
views all aspects of and lists pertinent litera- 
ture on the subject, with abstracts, from the 
year 1832. It also contains a valuable tech- 
nical introduction and an appendix defining 
terms used in flow-metering practice. Pub- 
lisher, Chapman & Hall, Ltd., 37 Essex 
St., W. C. 2, London, England. Price $4.55. 

Fred H. Colvin, editor of American Ma- 
chinist for 30 years and author of several 
books on machinery, believes that there is 
no reason why an oxyacetylene torch should 
not have all the romantic qualities for the 
contemporary poet that the sun or a blaz- 
ing comet had for the ancients. Calling upon 
his personal memories of machineshop work, 
locomotive engineering and a long career 
which started in 1894, Mr. Colvin brings 
dignity to such subjects as machinists, drafts- 
men and maintenance men in his book of 
poems, titled Safety Valve, published by 
Exposition Press Inc., 386 Fourth Avenue, 
New York 16, N. Y. Price $2.50. 








For users of hydraulic fluids, Monsanto 
Chemical Company, St. Louis 4, Mo., has 
prepared a 12-page booklet on its nonflam- 
mable Pydraul F-9 suitable for die-casting 
and glass-drawing machines, presses, hydro- 
electric turbines and other equipment where 
a flammable pressure transfer fluid presents 
a hazard. 

Three publications dealing with its com- 
plete line of gearmotors can be obtained 
from Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. Folder 
B-5296 illustrates and deals with their out- 
standing features and bulletins 3600-H and 
3600-V give complete technical data. 





Norton Company, Worcester 6, Mass., 
has taken steps to conserve our limited sup- 
ply of industrial diamonds by publishing a 
12-page, pocket-size booklet telling users 
of diamond wheels how they can prolong 
their life and increase production propor- 
tionately. Copies can be obtained from 
the company without cost. 





On the strength of the fact that the na- 
‘ional accident frequency and severity rates 
are greater in maintenance and construc- 

ion work than in industry as a whole, 
illis-Chalmers Manufacturing Company, 
hrough its West Allis Works Safety Coun- 
il, has compiled a Maintenance and Con- 
ruction Manual based on regulations and 
iles formulated by the concern over a 
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STOP 


INTAKE NOISE 


AND 


QULSATIONS 


WITH 


MAXIM 
SILENCERS 


Maxim Silencers are made 












for compressor intake and 
discharge, vacuum pump 
discharge, blower intake or 
discharge, internal combus- 
tion engine exhaust or intake, 
high velocity steam, air or gas 
discharges, spark arresting and 
for engine exhaust silencing 
with heat recovery features. 


MAXIM  __—_———ss—i- 


W THE MAXIM SILENCER COMPANY 
\ 61 Homestead Ave., Hartford 1, Connecticut, Dept. W. L. 


Gentlemen: Please send me your bulletin on silencers for 
O Compressor Intake © Internal Combustion Engines 
| 0 Steam Blow-off O Spark Arresting 0 Heat Recovery. 
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Mining engineers specify 





Naylor Pipe because its exclu- 
sive Lockseam Spiralweld 
creates a light-weight struc- 
ture with extra strength and 
safety built in for heavy-duty 


service. Write for 


Bulletin No. 507 






and see how 
many ways 


Naylor Pipe can serve you... 





more effectively... 


more economically. 








NAYLOR 
PIPE 






Naylor Pipe Company 
1245 E. 92nd St., Chicago 19, Ill. 


New York Office: 
350 Madison Ave., New York 17, N.Y. 
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period of years. Though prepared’,for its 
own use, the procedures are more or ess 
standard and generally applicable. Cc »ies 
of the 56-page booklet—25E7524—cai: be 
obtained free from Allis-Chalmers’ He lth 
and Safety Department, Milwaukee 1, ‘Vis, 


The Manufacturing and Construction Di- 
vision of Process Industries Engineers, Inc., 
Pittsburgh 6, Pa., has available a bulletin 
(No. 51-B) which describes its vacuum- 
pressure equipment for drying and impreg- 
nating electrical equipment, metal castings, 
lumber, leather, textiles and other mate- 
rials with varying compounds or liquors, 


A 20-page illustrated catalogue on Alnico 
permanent magnets published by General 
Electric Company lists stocked sizes and 
shapes and gives -technical- information on 
both cast and sintered magnets as well as 
on accessory equipment. Write to Carboloy 
Department, General Electric Company, 
Detroit 32, Mich., for Bulletin PM-100. 


Hankison Corporation, 1501 Beaver Ave- 
nue, Pittsburgh 33, Pa., is offering a new 
2-page folder describing its Model B-30 Con- 
densifilter, a compact unit made up of a 
filter, dehydrator and automatic trap. It 
has a rated capacity of 30 cfm at 100 psi 
and is designed to provide clean, dry air 
for operating industrial instruments. 


Bulletin 700 recently issued by Spence 
Engineering Company, Inc., Walden, N. Y., 
deals with its automatic regulating valves 
and their five design features. It contains 
a large cutaway view of a typical valve 
and shows how its control function can be 
changed simply by substituting a pressure 
pilot for a temperature or other type pilot. 


Springs are an essential part in many. 
mechanisms, and to help users select the 
right one for a given product, Sandvik Steel. 
Inc., 145 Hudson Street, New York 13, 
N. Y., has prepared a 20-page multicolored 
brochure on the subject. It contains a 
wealth of pertinent information and includes 
charts that point out the difference in the 
performance of springs of varying qualities. 
Copies can be obtained by writing to the 
company’s Sandsteel Spring Division. 


In a 15-page bulletin, T-85, The Bellows 
Company, 222 W. Market Street, Akron, 
Ohio, gives a detailed description of its 
standard 10- and 22-inch pneumatic rotary 
work-feed tables. Numerous installation 
pictures are included, as well as wiring dia- 
grams and electric hookups with other Bel- 
lows air-operated devices. Address your 
request for the bulletin to W. C. Richards. 








The 1952 edition of General Electric's 
Instrument Transformer Buyer's Guide is 
ready for distribution and can be obtained 
from the company, Schenectady 5, N. Y. 
This 94-page publication, designated¥as 
GEA-4626E, gives ratings, ASA accuracy 
classifications and prices of all its indoor 
and outdoor potential and current trans- 
formers, metering outfits, and potential and 
current portable transformers, as well as 
other valuable technical data. 


Johns-Manville, 22 E. 40th Street, New 
York 16, N. Y., has recently released two 
new publications under the titles Hydrau- 
lic Setting Refractories and Packings for the 
Power Plant. The first is a 12-page il- 
lustrated brochure descriptive of the com- 
pany’s Firecrete products for casting special 
refractory shapes and of its Blazecrete prod- 
ucts for gunning and slap-troweling appli- 
cation. The other is a 6-page folder that 
is designed to serve as a reference guide 
for packings and gaskets and their services. 
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